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 Adolescence is a period of rapid development marked by significant neurological and 
behavioral change. Normative neurological shifts that take place during this stage of life occur in 
the areas of the brain most associated with response inhibition and emotion regulation which is 
understood in the context of the observed increases in impulsivity and emotional lability among 
many adolescents. These facets of development may present unique challenges for those 
adolescents who enter parenthood ruing this period of life as increasing evidence suggests that 
emotional and cognitive control are highly related to parenting behavior. Those parents who are 
better able to modulate their emotional responses are best able to cultivate sensitive and 
nurturing home environments for their children. Compounding the risk for themselves and their 
children, adolescent mothers also face a constellation of risk factors including poverty, low 
educational attainment, elevated levels of stress and high rates of early life trauma exposures. 
Those adolescent mothers who experience homelessness face additional risk, in part because 
social support and family involvement have been shown to benefit young parents and their 
children. A substantive body of literature suggests that these interrelated risk factors may stress 
the capacity to effectively parent, leading adolescent mothers to be less affectionate, less 
positive, more hostile and intrusive and less emotionally available when interacting with their 
children. Consequently, supporting adolescent mothers is of great public health concern as they, 





The aim of this dissertation was to contribute to the current body of literature linking 
maternal emotion regulation with positive parenting practices among a highly vulnerable sample 
of homeless adolescent mothers and their children. Specifically, this dissertation used archival 
data to extend the current understanding of these associations by exploring the ways in which 
early life exposure to psychological aggression influenced the regulatory capacities and 
parenting behaviors of a sample of homeless adolescent mothers. To date, few studies have 
utilized a computerized measure of response control and behavioral inhibition under emotionally 
salient conditions in conjunction with ecologically valid multiple observer coded video 
observations of parent-child interactions within this high-risk population.  
 Participants (N=72) were adolescent mothers and their children living in nine 
Transitional Living Programs (TLPs) across a Northeastern state, aged 16-22 years old and 
predominantly Latinx and Black American. On average, participants had one child (M=1.3 
years-old). Nearly half of the participants reported a history of foster care or group home 
involvement. Thirty-two percent of the sample self-reported clinically significant levels of 
depression and, on average, participants reported slightly elevated levels of anxiety. Consistent 
with the literature, the sample evidenced significant trauma exposures with participants reporting 
having experienced an average of three discrete traumatic events. For example, 37.3% reported 
having experienced physical violence in their home, 72% reported having experienced violence 
in their community, 45.3% reported having witnessed violence in their community, and 36.3% 
reported having experienced some form of sexual abuse. Data were collected from the baseline 
interview of a randomized control trial examining the effectiveness of an intervention designed 
to increase positive parenting among a sample of adolescent mothers living in TLPs. For this 





Scale of the Parent Child Conflict Tactics Scale (Straus, 1999). Maternal sensitivity and hostility 
were operationalized using the Sensitivity and Non-Hostility scales of the Emotional Availability 
Scales, 4th edition (EA Scales; Biringen, 2008). Maternal emotion recognition and regulation 
were operationalized via the Emotion Go/NoGo (EGNG) paradigm. Maternal depression and 
anxiety were also examined.  
 Consistent with the literature, this study found evidence for the complex associations 
between maternal exposure to psychological aggression, maternal emotion regulation and 
parenting behaviors. Specifically, there was a significant positive association between the 
accurate discrimination of sad from neutral facial expressions and maternal sensitivity. The 
accurate discrimination of fearful from neutral facial expressions, however, was associated with 
less sensitive parenting. Additionally, those mothers who were more impulsive when confronted 
with sad facial expressions during the EGNG sad emotion “go” task were less sensitive when 
interacting with their children. This study also found evidence for a significant interaction 
between maternal exposure to psychological aggression and impulsivity in the EGNG fearful 
emotion “go” task in the explanation of maternal sensitivity. Specifically, for those adolescent 
mothers who had experienced psychological aggression, impulsivity when confronted with 
fearful facial cues on a computerized task was associated with increased maternal sensitivity 
during dyadic interactions. For those mothers who had not experienced psychological 
aggression, however, increased impulsivity when confronted with fearful faces on the 
computerized task was associated with reduced maternal sensitivity.  
Maternal exposure to psychological aggression was consistently associated with 
increased hostility with those mothers who had been exposed to psychological aggression 





a computerized task (i.e., when confronted with happy faces during the EGNG paradigm) those 
mothers who were rated as more sensitive during dyadic interactions all responded within 
approximately the same amount of time to the computerized stimuli. No relationship between 
maternal sensitivity and mean response time was found in the negatively valenced EGNG 
conditions. There was not sufficient evidence to suggest that emotion regulation and behavioral 
impulsivity mediated the relationship between exposure to psychological aggression and 
parenting behavior. 
 Consistent with the literature, these findings suggest a role for both maternal trauma 
exposure and regulatory capacities in the explanation of parenting behavior. These findings 
highlight the need for greater research on these complex and multidetermined relationships, 
particularly within the highly vulnerable adolescent parent population. Additionally, this study’s 
findings suggest possible avenues for interventions within this population, highlighting the need 
to consider the ways in which adolescent mothers’ regulatory capacities may influence their 
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 Adolescence is a time of significant neurological and behavioral change. While this 
developmental period is characterized by emerging identity exploration and increased cognitive 
flexibility (Crone & Dahl, 2012), it is also a time of increased risk-taking, sensation seeking, 
impulsive behaviors (Harden & Tucker-Drob, 2011; Steinberg, 2007, 2008, 2010; Smith et al., 
2013) and heightened emotional lability (Soto et al., 2011; Zimmerman & Iwanski, 2014). 
According to a growing body of literature, some of these changes are related to neurological 
shifts that occur during this stage of life, (Giedd et al., 1999; Lenroot & Giedd, 2006; Paus, 2005; 
Spear, 2000, 2013; Steinberg & Morris, 2001) with the areas of the brain that are associated with 
response inhibition (Steinberg, 2005) and emotion regulation (Zeman et al., 2006) being the most 
impacted.  
These facets of adolescent development are of particular concern for those who enter 
parenthood during their teenage years. Adolescent mothers frequently enter this stage of life 
having experienced a high number of traumatic and adverse childhood events (Hillis et al., 2004) 
which further compounds their risk for developmentally normative decreases in their regulatory 
capacities (Burns et al., 2010; Ehring & Quack, 2010; Marusak et al., 2014; van der Kolk, 2005). 
Further, adolescent mothers are at risk for elevated levels of conflict within their family 
relationships (Black & Ford-Gilboe, 2004; Bunting & McAuley, 2004; Hess, 2002) heightened 
levels of parenting stress (Spencer et al., 2002) and a range of adverse mental health outcomes 
such as depression (Barnet et al., 1996), social isolation (Hall et al., 2015; Wiemann et al., 2005) 
and behavioral problems (Manlove, 1997). Taken together, these cumulative risks may stress 
parenting ability. When compared with adult parent-child dyads, adolescent mothers have, in 





positive, less involved in play, and more negative during parent child interactions (Crugnola et 
al., 2014). Further, studies suggest that adolescent mothers are less emotionally available 
(Bornstein, Suwalsky et al., 2010; Easterbrooks & Biringen, 2009; Timmer et al., 2012), less 
sensitive and more intrusive when interacting with their children (Berlin et al., 2002; Rafferty et 
al., 2011).  
Taking into account the depth and breadth of literature on the impact of parenting 
practices on child outcomes (e.g., Bakermans-Kranenburg et al., 2003; Mesman et al., 2011), and 
considering that parenting behavior serves as a main mechanism for the transmission of 
intergenerational trauma (Doll & Lyon, 1998), understanding the underlying causal factors that 
impact adolescent mothers’ parenting behaviors is of great public health concern. It is further 
essential to understand the role of adolescent mothers’ regulatory capacities in explaining their 
parenting behavior, as extant literature suggests that those parents who are able to modulate their 
own emotional responses are better equipped to create a positive and nurturing home 
environment for their children (Morris et al., 2007). 
 However, to date, limited research has been conducted with a high risk adolescent parent 
population. Additionally, much extant research on maternal executive function has utilized broad 
or self-report measures of emotion regulation (Friedman et al., 2008; Gonzalez et al., 2012; 
Lorber, 2012; Saritas et al., 2013). The purpose of this dissertation is to extend that body of 
literature by exploring the complex interplay of maternal emotion regulation capacities, exposure 
to early life trauma and parenting practices within a high risk adolescent parent population. 
Increased understanding of these associations is critical in identifying robust and effective 






Chapter 1: Review of the Literature 
1.1 Adolescence 
Adolescence marks a period of life that is characterized by increased freedom and 
independence, diminished reliance on parents and caregivers (Waylen & Wolke, 2004), 
increasingly complex peer relationships (Brown & Larson, 2009) and rapidly increasing 
academic, social and work-related demands. It is during this developmental period that the 
demands on functioning begin to mimic those of adults, as adolescents’ relationships with the 
external world become increasingly unconstrained. Studies on the normative development of 
adolescents suggest that this period is not only one of significant identity development but also a 
time of increasing cognitive flexibility (Crone & Dahl, 2012).  
However, simultaneous changes in decision-making capacities (Hall, 1904) correspond 
with adolescents’ increased risk-taking, sensation seeking, and impulsive behaviors (Harden & 
Tucker-Drob, 2011; Smith, et al., 2013; Steinberg, 2007; 2008; 2010). Indeed, their diminished 
ability to accurately assess and respond to risk is considered a main source of morbidity among 
adolescents (Dahl, 2004). While most move through this developmental stage without significant 
behavioral, social or emotional difficulties (Steinberg, 1999), the increase in problematic 
behaviors associated with this period forever alter the life trajectories of some young adults. 
Further, a temporary increase in anti-social and risk taking behavior (e.g., alcohol use, 
participation in illegal activities) appears to occur even for those adolescents who experience no 
long-term consequences (Farrington, 1995; Hughes et al., 1992). 
Exacerbating the tumultuous nature of this developmental period, adolescence also marks 
a time of increased emotional sensitivity (Soto et al., 2011; Zimmerman & Iwanski, 2014). It is 





(Costello et al., 2002) and anxiety and stress related disorders increases (Powers & Casey, 2015), 
as does the presence of internalizing and externalizing symptoms (Paus et al., 2008; Spear, 
2000). This heightened emotional sensitivity, particularly with regards to negative emotions 
(Somerville et al., 2010), contributes to the depletion of adolescents’ cognitive control capacities 
which in turn disrupts their ability to implement adaptive emotion regulation strategies (Zeman 
et al., 2006). Although hormonal changes (e.g., Cyranowski et al., 2000) and the high incidence 
of stressful life events experienced by adolescents (e.g. Petersen et al., 1991) offer possible 
explanations for these shifts, so too do the functional and morphological changes in the brain that 
occur during this developmental period (Casey et al., 2010; Giedd et al., 1999; Lenroot & Giedd, 
2006; Paus, 2005; Steinberg & Morris, 2001; Spear 2000; 2013). Indeed, studies suggest that a 
shift in emotion regulation capacities corresponds with adolescents’ increased reliance on the use 
of maladaptive regulatory strategies (i.e., withdrawal, aggression) as well as a corresponding 
decrease in their use of adaptive strategies for managing negative emotions (i.e., problem 
solving, acceptance, distraction etc.) (Somerville et al., 2010; Steinberg, 2005; Crone & Dahl, 
2012). 
Epidemiology of Adolescent Motherhood  
While these neurological, emotional and behavioral shifts mark a normative 
developmental change for all adolescents, they present particular challenges for those who enter 
parenthood during this stage of life. While the number of adolescent females giving birth in the 
United States has decreased by half over the past two decades, the teen birth rate in the United 
States continues to exceed that of other developed nations (Santelli & Melnikas, 2010). In 2019, 
16.7 births per 1,000 occurred for adolescents between the ages of 15-19 (Martin et al., 2021; 





with birth rates for Latina and African American adolescents roughly double what they are for 
White adolescents. Poverty, maltreatment, neglect and abuse (both physical and sexual) all 
represent significant risk factors for becoming an adolescent parent, with the complex challenges 
associated with these early life adversities only compounding the risks for those adolescents who 
do become parents as well as for their offspring (Mollborn, 2016; Garwood et al., 2015). 
The Multi-Layered Challenges of Adolescent Parenthood 
The high rate of adolescent parenthood is of particular concern as this population 
continues to be at risk for a broad range of negative outcomes both for themselves and for their 
children (Fergusson & Woodward, 1999; Hardy et al., 1998; Bissell, 2000; Levine et al., 2001; 
Brooks-Gunn & Furstenberg, 1986). Not only are adolescents who have experienced 
maltreatment more likely to become parents prematurely, but those adolescents with a history of 
foster care involvement, socioeconomic disadvantage and low educational attainment are at 
particular risk (Abajobir et al., 2017; Noll et al., 2008). Even as researchers continue to debate 
whether adverse outcomes for adolescent parents are the cause or consequence of parenting at a 
young age (Pirog et al., 2017), a consensus has emerged on two fundamental findings: 
disadvantages in childhood and early adolescence are associated with adolescent parenthood and 
becoming a teen parent is associated with subsequent disadvantages (Pirog, et al., 2017).  
There are, however, methodological challenges in determining the causal effect of 
contributing variables (Hillis et al., 2004) with a number of complex and confounding factors 
contributing to the significant disadvantages adolescent mothers face. For example, although 
debate continues as to whether this is a cause or consequence of early childbearing, adolescent 
motherhood appears to be inversely related to both educational achievement and income (Boden 





challenges for adolescent mothers and their children. While moderated by child and parental 
factors, as well as the external support systems available, socio-economic status has a multi-
layered impact on child development. Specifically, family resources have been shown to be 
indirectly associated with child cognitive and language outcomes by way of parenting factors 
related to the parent-child relationship, with family income correlated with advanced cognitive 
development (Duncan et al., 1994). Conversely, poverty and low family income are correlated 
with negative developmental trajectories for children (Little & Carter, 2005).  
Parental Stress and Maternal Mental Health 
For all parents, caring for young children requires significant financial, psychosocial and 
psychological resources. As the demands of caregiving surpass available resources, parental 
stress rises leading to less nurturing behavior, lower levels of pleasure reported in parent-child 
interactions, more conflict and greater incidence of abuse (Assel et al., 2002; Crnic et al., 2005; 
Huth-Bocks & Hughes, 2007; Pereira et al., 2012). Consequently, parental stress has a significant 
impact on child development with the children of anxious, distressed and depressed parents 
exhibiting symptoms of anxiety, depression and externalizing behavior problems (Brennan et al., 
2000; Goodman, et al., 2011; Spence et al., 2002). Indeed, regardless of age, mothers of young 
children are at risk for depression (Manuel et al., 2012), and risk is further exacerbated in those 
mothers who are young, who have experienced chronic stress (e.g., housing instability and lack 
of sufficient resources), have comorbid anxiety symptoms and who have limited social support 
(Cairney et al., 2003; Horwitz et al., 2007).  
Although most studies of parental stress have included adult parents in the sample, one 
study specific to adolescents found that 30% of adolescent mothers exhibited clinically 





sample, the two factors most associated with parenting related stress were receipt of criticism 
from one’s own parents regarding parenting practices and intimate partner violence. These 
findings match those of other studies that have found that adolescent parents are at increased risk 
for experiencing parenting stress (Spencer et al., 2002) in addition to other negative mental 
health outcomes such as depression and anxiety (Barnet et al., 1996; Falci et al., 2010; Kingston 
et al., 2012). Thus, adolescent mothers, who often enter parenthood having experienced early 
adversity (Coyne & D’Onofrio, 2012; Penman-Aguilar et al., 2013), are at heightened risk both 
elevated levels of stress and consequent anxiety and depression during this period of their lives. 
Social Isolation 
Effective social support for mothers includes that which is instrumental (e.g., tangible 
and financial) as well as emotional (e.g., companionship and intimacy) with evidence suggesting 
that increased support improves both child and maternal wellbeing (e.g., Manuel et al., 2012). 
Limited access to social support, on the other hand, is associated with negative maternal mental 
health outcomes. For example, among samples of homeless adolescent mothers, limited social 
support has been associated with elevated levels of parenting stress (Budd et al., 2006; 
Meadows-Oliver 2006; 2007). Additionally, among adult parent-child samples, limited social 
support has been associated with child behavior problems which have been indirectly predicted 
via maternal depressive symptoms (Bono et al., 2015). Mothers who feel alone and unsupported 
may experience greater negative emotionality, impeding their ability to form positive, responsive 
and nuanced relationships with their children. Indeed, maternal perceptions of low social support 
have been associated with increased maternal stress and depression among adolescent and adult 
inner-city mothers of young children (Silver et al., 2005). These findings are particularly relevant 





have experienced housing instability, foster care and homelessness) places adolescents at 
increased risk for early childbearing (Bax et al., 2005; Berry et al., 2000; Geiger & Schelbe, 
2014; Levin & Helfrich, 2004). Importantly, premature parenthood is associated with social 
isolation (Hall et al., 2015; Wiemann et al., 2005). 
In their qualitative study on 27 homeless pregnant and parenting adolescent parents, 
Dworsky & Meehan (2012) found that inadequate financial resources and the lack of positive 
female and parental role models as major stressors. Further, the normative adolescent need to 
differentiate from parents may complicate these challenges. According to Levin and Helfrich 
(2004), adolescent mothers were most likely to define parenthood in opposition to what they 
themselves had experienced, reflecting both a strength (i.e., the desire to provide their children 
with a more positive childhood) as well as a challenge (i.e., limited modeling and support in the 
delivery of effective parenting behaviors) for this population.  
However, many adolescent mothers do maintain positive relationships with friends, 
family and partners, with these sources of support appearing to act as protective factors for those 
mothers (Bunting & McAuley, 2004; Gee & Rhodes, 2003). Although the beneficial aspects of 
this support may be diminished when the relationships are a simultaneous source of conflict 
(Black & Nitz, 1996;  Hess, 2002; Spieker & Bensley, 1994), networks of connectedness may 
provide a powerful mechanism for helping adolescent mothers navigate their changing world. 
Further, considering the adeptness with which adolescents are able to utilize social relationships 
and networking, advances in technology may provide a unique mechanism for facilitating 
protective relationships, thereby increasing feelings of social connectedness, and reducing stress 






Variations in Adolescent Mothers’ Developmental Trajectories 
Despite the substantial challenges faced by adolescent mothers, not all of those who enter 
parenthood prematurely experience adverse outcomes. One of the unique aspects of adolescent 
motherhood is that these mothers must engage in the dual tasks of progressing through their own 
development while simultaneously managing the demands of caring for a child. In fact, 
becoming a parent marks its own developmental transition, with some parents utilizing the 
demands of caregiving as an enhanced emotional regulatory system (Rutherford et al., 2015). 
According to Larson (2004), some adolescents view entering parenthood as their only viable 
means for leaving childhood behind. While middle income women typically report the belief that 
childbearing should only occur after one has entered adulthood (McMahon, 1995), some low 
income mothers report that it is through entering parenthood that they discover a new sense of 
maturity and responsibility (Arenson, 1994; Stevens, 1995). 
This variability of outcomes was reflected in a longitudinal study that examined the 
developmental trajectories of a large sample of adolescent mothers as they transitioned into 
adulthood (Oxford et al., 2005). Using latent profile analysis, Oxford and colleagues (2005), 
identified three sub-groups within the adolescent mother population: problem prone (15%), 
psychologically vulnerable (42%), and normative (43%). While no single factor alone 
determined the trajectory for adolescent mothers, and diversity of outcomes was seen even 
within the problem prone group, the cumulation of risk factors placed some mothers at increased 
vulnerability for non-optimal outcomes. Thus, the developmental trajectory for adolescent 
mothers, as with all populations, represents the interrelationship between personality, 





Although the upper end of this variation in outcomes provides hopeful data on adolescent 
motherhood, it does not discount the unique risks associated with parenting during this life stage. 
While the adolescent mothers themselves may ultimately go on to develop similarly to their non-
parent peers, their children’s trajectories remain an area of concern (Larson, 2004). Further, it is 
not only those behaviors traditionally characterized as “problematic” that may transmit risk from 
parent to child. In fact, regardless of whether or not adolescent mothers’ engage in subsequent 
risky behavior (i.e., sexual risk behavior, criminal justice involvement etc.) or experience 
significant psychological distress, the ongoing cumulation of the interactions that take place 
between these mothers and their young children will have a lasting impact on outcomes for those 
children. Thus, it is possible that the greatest long term-risk associated with adolescent 
parenthood is not for the mothers themselves, but for the children (Larson, 2004). 
1.2 The Parent-Child Relationship 
Taking into account that child outcomes are multidetermined, extant research supports 
the parent-child relationship as the primary mechanism of risk from parent to child. Indeed, from 
early infancy, children rely on their caregivers not only for nourishment and protection, but also 
for an emotional connection. This connection grows as children progress through early infancy, 
allowing them to construct inner representations of their mothers or caregivers that they carry 
into the future (Bowlby, 1969). Repeated interactions with responsive adults, then, help children 
develop expectations about their world which contribute to their sense of self (Stern, 2009) and 
the development of an internal working model (Bowlby, 1969; Belsky et al., 1996; Kirsh & 
Cassidy, 1997), with early interactions having a particularly strong influence on later 
development. Sroufe and Nezworksi(1988) describes this phenomenon by noting the cumulative 





Thus, as children move through life, they construct their own realities by selectively attending to, 
remembering, and engaging in the world in ways that are consistent with their previously 
developed senses of self (Belsky & Fearon, 2002). 
According to the attachment framework developed by Ainsworth and colleagues, 
(Ainsworth, 1978, 1979; Ainsworth et al., 1972, Ainsworth et al., 1978; Bowlby, 1969) these 
patterns of parent-child interactions over the first year of life have a significant impact on child 
attachment security and behavior at age one. This relationship between maternal behavior and 
attachment security has been demonstrated by numerous researchers and appears robust across 
diverse and cross cultural samples (Grossmann et al., 1985; Egeland & Farber, 1984; Goldberg et 
al., 1986). Furthermore, the implications of attachment security on development have been 
shown to extend beyond infancy, impacting child functioning into later life (Arend et al., 1979; 
Belsky & Fearon, 2002; Ranson & Urichuk, 2008; Brumariu & Kerns, 2010; Groh et al., 2012; 
Kochanska & Kim, 2013). Specifically, those children with secure attachments engage 
confidently with their environments, seeking and expecting their world to be stable, positive, 
responsive and attuned to their needs. Thus, securely attached children use their mothers as a 
base, seeking support and reassurance when needed before venturing out into the world as they 
work to master new skills and experiences (Ainsworth et al., 1978; Spangler & Grossmann, 
1993; Bus & Van Ijzendoorn, 1988).  
Maternal Sensitivity 
One category of parenting behaviors that is highly related to attachment security, and the 
resulting subsequent positive child outcomes, is the level of sensitivity shown by a mother when 
interacting with her child (e.g., Bakermans-Kranenburg et al., 2003; Mesman et al., 2012). 





responsiveness demonstrated by the adult during interactions with the child. Ainsworth (1979), 
describes sensitive parents as those that notice, correctly interpret, and respond appropriately to 
the signals of their children. Sensitivity impacts child development more broadly as those 
children whose mothers are sensitive, responsive, and available come to trust not only their 
mothers but also themselves and their world 
However, maternal sensitivity remains a challenging construct to operationalize. This 
difficulty with definition is due, in part, to the broad range of parenting behaviors sometimes 
noted as contributing to sensitive parenting, the shifting context within which parent-child 
interactions occur and the dynamic nature of the relationship (Claussen & Crittenden, 2000). As 
a result, numerous explanations for the relationship between maternal sensitivity and child 
functioning exist with many continuing to question what specific qualities within the parent-child 
relationship contribute to optimal child development.   
Indeed, some researchers have argued that maternal sensitivity as defined by Ainsworth 
is not the only, or even the most important, category of parenting behavior linked with 
attachment security (De Wolff & Van IJzendoorn, 1997). According to these researchers, 
maternal responsiveness to the physical cues and needs of the child must be distinguished from 
the mother’s ability to engage in mentalizations about the child’s experience (Fonagy et al., 
1994; Meins, 1997). In other words, a mother may be responsive to the child’s physical cues 
(i.e., signs of hunger) but show little awareness of the child’s underlying psychological state (i.e., 
frustrated, sad etc.). The construct of mind mindedness has emerged as one attempt to enhance 
and clarify the construct of maternal sensitivity by measuring the mother’s ability to intuit the 
mental states underlying her child’s behavior (Meins et al., 2001). Alternately, the Emotional 





theory by including research on emotion. Specifically, the EA framework supplements 
Ainsworth’s definition of sensitivity with the inclusion of two additional features: the facility 
with which the mother negotiates mismatched moments between herself and her child and the 
dyadic range of affective responses. 
Maternal Hostility and Disruptions to Maternal Sensitivity 
The complexity in the delivery of responsive parenting allows for numerous disruptions 
to the relationship between caregiver and child (Vaillancourt et al., 2017). For example, a mother 
may struggle to accurately detect her infant’s cues (Barrett & Fleming, 2011; Healy et al., 2015), 
or she may lack the ability to accurately appraise the needs of the infant (Leerkes et al., 2011). 
Alternately, she may struggle to manage competing motivational systems (George & Solomon, 
2008) or to respond as flexibly to her child as the situation demands (Main, 2000).  
One factor that has been show to influence later parenting behavior is the quality of the 
childhood experiences of the mother herself (Ensink et al., 2016). Indeed, mothers’ 
mentalizations regarding their own early attachment relationships have important implications 
for their subsequent parenting. In a population of adult mothers, the capacity to mentalize about 
early attachment experiences was associated with the attachment security of those mothers’ 
infants (Fonagy et al., 1991). Specifically, mothers with secure attachment patterns (as measured 
by the Adult Attachment Interview; George et al., 1996) demonstrated more sensitivity when 
interacting with their children (Main et al., 1985; Vaillancourt et al., 2017) as compared to those 
mothers with less secure attachment patterns. Maternal sensitivity, then, is influenced by a 
mother’s own attachment model which is susceptible to maternal experiences of adverse events 





Mothers who have experienced early adversity are more likely to develop insecure 
patterns of attachment. Consequently, they may retain unresolved feelings about their past, 
dismissing or devaluing their own early experiences in ways that places them at risk for 
continued preoccupation with negative emotions and feelings. This lack of coherence between 
experience and awareness presents ongoing challenges to a mother’s ability to be open, available 
and responsive to the needs of her children (Vaillancourt et al., 2017). Thus, although a secure 
attachment may serve as a protective factor in the face of trauma, early trauma exposure 
threatens the development of that attachment security, with subsequent implications for later 
parenting behavior.  
Indeed, prior adverse experiences, particularly those that occurred when the mother 
herself was young, have been associated with deficits in later parenting behavior for both adult 
and adolescent mothers (Vaillaincourt et al., 2017). Broadly speaking, individuals who have been 
exposed to trauma and maltreatment have been found to be at significant risk for multiple 
physical and mental health problems later in life (Felitti et al., 1998; Kessler et al., 2010). 
Further, adults with prior trauma histories demonstrate diffuse psychological profiles that include 
symptomology associated with mood and anxiety disorders, substance misuse, and problematic 
interpersonal relationships (Anda et al., 2005; Briere & Elliott, 2003; Powers et al., 2015). In 
terms of parenting behaviors, mothers with a history of trauma, particularly those who exhibit 
trauma related depressive symptoms, are more likely to have disrupted affective responses to the 
emotional signals of others, their children in particular (Vaillaincourt et al., 2017). Consequently, 
these mothers are more likely to engage in negative interactions with their children. In fact, 
according to Kaufman & Zigler (1987), approximately 30% of adult parents who experienced 





themselves become parents. These findings were reflected in a review of literature related to the 
transmission of trauma from parent to child conducted by Madigan et al., (2019) which found 
evidence for the intergenerational transmission of specific maltreatment types including physical 
abuse, emotional abuse and sexual abuse. Main and Hess (1990) offer one explanation for this 
pattern of intergenerational transmission of maltreatment, hypothesizing that unresolved trauma 
resulting from parents’ experience of childhood maltreatment may become activated by 
children’s emotional signals and behaviors. Specifically, in a study of adolescent mothers and 
their children, those parents who were unresolved about their own experience of childhood 
maltreatment were at risk of activating their own fear and distress responses (as informed by 
their early life trauma) when interacting with their children (Madigan et al., 2007).  
In their study on the interrelations among maternal childhood experiences of physical or 
sexual abuse, adult trauma related symptoms, adult caregiving behavior, and infant affect and 
attachment in low-income communities, Lyons-Ruth and Block (1996) found that a history of 
abuse was associated with increased hostile-intrusive behavior towards the infant, increased 
infant negative affect and a decreased tendency to report trauma-related symptoms. Mothers who 
were unresolved about past experiences of trauma were observed to behave atypically with their 
children, engaging in more frightened and frightening interactions (Lyons-Ruth et al., 1999). 
Other research suggests that mothers with a history of early life trauma are more intrusive when 
interacting with their children (Moehler et al., 2007) with one study finding an association 
between maternal childhood emotional abuse and later parental hostility among a sample of adult 
mothers and their children (Bailey et al., 2012). In terms of the differential impact of trauma 
type, a meta-analytic review of childhood maltreatment and parenting practices found that there 





later parenting behavior, with both types of exposure associated with deficits in positive 
parenting practices (Savage et al., 2019). The meta-analytic review included both adult mother-
child and adolescent mother-child dyads.  
Risk factors for engaging in unresponsive and harsh parenting practices are of particular 
concern as harsh and hostile parenting has been associated with non-optimal child outcomes 
(Bailey et al., 2009; Beyers et al., 2003; Capaldi et al., 2003; Gershoff, 2002; Leve et al., 2005). 
Harsh discipline, including corporal punishment, threatening, or speaking in a raised voice in 
response to problematic behavior has been shown to contribute to externalizing behavior both in 
childhood and later (Gershoff, 2002). Those children are at subsequent risk for poor academic 
performance as well as a range of negative consequences associated with disruptive behavior 
(Flouri & Midouhas, 2017; Hecker et al., 2016). Incidences of harsh punishment and discipline 
can be expected to arise when mothers demonstrate decreased empathy and maternal sensitivity. 
However, these negative interactions also involve some level of emotional dysregulation. Thus, a 
comprehensive understanding of the role of cognitive control capacities and emotion regulation 
is required in order to best support the development and delivery of positive parenting practices 
across all parenting populations, particularly those at risk for negative patterns of parent-child 
interactions. 
1.3 Cognitive Control 
Perhaps the most fundamental mechanism for maintaining equilibrium and sensitivity, 
particularly in emotionally charged situations, is cognitive control. Broadly speaking, cognitive 
control is a multi-faceted construct that includes the ability to hold a goal in mind while actively 
working to achieve a desired outcome (Duncan, 2013; Miller & Cohen, 2001). This includes 





short-term memory, setting priorities, regulating emotions and controlling impulses (Crandall et 
al., 2015). Although these abilities utilize separate skills, they share common functions and 
neural pathways and their cortical processes are largely contained within the prefrontal cortex 
(Hofman et al., 2012; Zhou et al., 2012). While a range of terms are used to describe these 
interconnected abilities, including “executive functions,” “effortful control,” “self-control,” and 
“self-regulation,” there are some subtle differences between the cognitive complexity described 
by each term (Crandall et al., 2015; Mäntylä et al., 2010).  
Executive function is defined as the capacity to control and integrate thoughts and 
behavior (Shallice, 1982) and includes skills such as response inhibition, selective attention, 
working memory, and decision-making (Blakemore & Choudhury, 2006). These abilities can be 
grouped into three distinct but interrelated functions: mental set shifting, the monitoring and 
updating of representations in working memory and the inhibition of prepotent responses 
(Miyake et al., 2000). Functional imaging experiments focused on executive function (Rubia et 
al., 2003) have demonstrated that, like other cognitive control capacities, such skills are 
controlled by the frontal lobes of the brain, (Baddeley, 1986; Shallice, 1988; Blakemore & 
Choudhury, 2006) and that these neural regions are activated when individuals engage in goal 
directed thoughts and behaviors (Miller & Cohen, 2001; Miyake et al., 2000).  
Many studies of cognitive control, including those that involve functional imaging of 
individual’s brains while they are actively engaged in tasks that require executive functioning, 
have occurred in laboratory settings. Specifically, the cognitive capacities subsumed by 
executive functioning are typically measured with tasks designed to engage one or more control 
processes (Zhou et al., 2012). In these cases, executive functions are studied in the absence of 





executive function abilities without significant interference from emotional processes. Outside of 
laboratories, however, cognitive control capacities are often engaged during emotionally laden 
situations. As a result, emotion and cognitive processing and control frequently occur 
simultaneously with evidence suggesting that they are largely interrelated capacities (Zelazo et 
al., 2010). As research on executive function abilities has increased, so too has the attention paid 
to the impact of emotion on the activation and diminishment of these skills.   
Defining Emotion and the Modal Model  
Before addressing the construct of emotion regulation, it is necessary to define emotion 
itself. Although emotion is one of the most described facets of the human experience, little 
agreement exists in the terminology that defines its characteristics, function and anatomical 
location. For example, while some researchers make distinctions between mood, affect, emotion, 
stress, etc., others have used the terms interchangeably. In their review of emotion regulation 
research, Cole et al.,  (2004) attempted to put forth a single definition of emotion as “appraisal-
action readiness stances, a fluid and complex progression of orienting toward the ongoing stream 
of experience” (p. 320). Ochsner and Gross (2005) expanded upon this definition, stating that 
emotions are “valenced responses to external stimuli and/or internal mental representations that 
(i) involve changes across multiple response systems, (ii) are distinct from moods in that they 
often have identifiable objects or triggers, (iii) can be either unlearned responses to stimuli with 
intrinsic affective properties or learned responses to stimuli with acquired emotional value, (iv) 
and can involve multiple types of appraisal processes that assess the significance of stimuli to 
current goals, that (v) depend upon different neural systems” (p. 242).  
This conceptualization of emotion is in line with the Modal Model, which describes 





goals and initiate a multisystem response (Gross, 2013). These responses modify the person-
situation interaction in fluid and ongoing ways. Appraisals, then, are not only comprised of their 
situational context, but also by what that appraisal means to the individual in light of their goals 
(Ellsworth & Scherer, 2003). Thus, emotional responses involve changes in experience and 
behavior, as well as in the responding neurobiological systems (Gross, 2013).  
As a result, emotions are constantly changing based not only on the individual’s internal 
experience but also on the external situation in which that emotional response occurs. This 
creates a perpetual feedback loop in which emotional responses initiate changes in the 
environment that alter what subsequent emotional responses occur (Gross, 2013). This interplay 
between emotional response and emotional stimulation highlights a core feature of the study of 
emotion: it involves both the recognition of emotional stimuli within the external world as well 
as a subsequent internal emotional response. The implications for both types of emotional 
stimulation and awareness, and their impact on regulatory capacities, are discussed below. 
Emotion Recognition/Discrimination 
One source of emotional stimulation, and one that is key to our relatedness to other 
people, is the recognition of facial expressions. A powerful mechanism of social coordination 
(Ekman, 2006), and fundamental to healthy parent-child interactions (Peltola et al., 2014), the 
recognition of facial cues facilitates an understanding of the internal state of others (Carlson et 
al., 2013). Indeed, we read others’ expressions in order to gain cues that are used in both the 
regulation of self as well as in our social influence and engagement with others. In fact, cross-
cultural studies have long suggested the existence of six nearly universally recognized emotional 
states as indicated by facial expressions: happy, sad, angry, fearful, surprised, and disgusted 





Highly dependent at birth, humans must necessarily rely on caregivers to nurture and 
support their development. This level of need provides an evolutionary demand for an early 
developing system for discriminating emotion on other’s faces. Indeed, evidence suggests that 
infants begin working to master the ability to discriminate emotions in faces almost immediately, 
with infants showing a preference for visual patterns in face-like arrangements within the first 
few days of life (Arcaro et al., 2017) and some level of mastery of emerging by age one (Flom & 
Bahrick, 2007). These abilities continue to develop as children grow older and interact with their 
environment in more nuanced ways (McClure, 2000; Herba & Phillips, 2004). Specifically, there 
is a linear trend in the ability of children to recognize the facial expressions of happiness, fear, 
surprise, and disgust (Lawrence et al., 2015). The recognition of sad and angry expressions, on 
the other hand, appears to follow a less protracted course of development. According to 
Lawrence and colleagues (2015), children were able to accurately identify sadness and anger by 
the age of six with little change in these abilities occurring during puberty or adulthood. The 
understanding of the nuances of more subtle emotions, such as disgust, continues to develop 
throughout adolescence (Thomas, et al., 2007). These findings match those of Tottenham and 
colleagues (2011) who found a developmental component to emotion discrimination with linear 
improvement in emotion discrimination abilities present from childhood through adulthood. One 
aspect of this improvement may be explained by the subsequent finding that young children were 
more prone to making quick negative interpretations of ambiguous facial expressions. 
Adolescents and adults, on the other hand, were increasingly sensitive to ambiguity as their 
developing regulatory capacities increasingly overrode their initial negativity bias (Tottenham et 





In their review of affective processing, Olofsson and colleagues (2008) traced a series of 
studies demonstrating that the recognition of emotion laden facial expressions is an automatic 
feature of perception. While the valence (positive or negative affect associated with an emotion) 
of the stimulus activates selective attention, emotional arousal is activated by the specific 
motivational qualities of the stimulus (see Olofsson et al., 2008). Specifically, they cited 
literature suggesting that this affective processing occurs in localized regions of the brain 
(Allison et al., 2000; Batty & Taylor, 2003). According to Batty et al. (2003), involved 
neurological areas include both cortical and subcortical structures. Additionally, not only are the 
visual aspects of faces processed in separate neural subsystems but the constructs of identity and 
emotion are processed distinctly from one another (Sergent et al., 1994). This involvement of 
multiple brain regions, from the lower limbic regions to the prefrontal and other higher cortical 
regions, suggests that the recognition of emotional expression is complex, involving both 
automatic and intentional processes.  
However, according to a review of literature on emotional facial expressions by Barrett et 
al., (2019), there is broad variation in how people communicate emotions. Further, a single 
configuration of facial movements can communicate a broad range of affective states. According 
to the basic-emotion approach, emotions fall into categories that are expressed with facial 
movements that vary around a core facial configuration with larger variations in expressions 
explained by processes that are independent of the emotion itself (Barrett et al., 2019). Alternate 
scientific frameworks, however, propose that expressions of the same emotion vary widely with 
context providing one of the most salient features of interpretation. Consequently, Barrett et al., 





facial movements and expressions would contribute to the reliability, validity and utility of 
emotion research.  
One explanation for how people understand the emotions of others, Embodied Simulation 
Theory, suggests that individuals perceive the emotions of others through involuntary mimicking 
of the perceived expressions. This mimicking causes a ‘reactivation’ of the observing 
individual’s corresponding mental/emotional state (Künecke et al., 2014) which is thought to 
reflect the internal simulation individuals experience when they perceive an emotion in others 
(Oberman et al., 2007). However, recent evidence suggests that this mimicry of emotional 
expressions does not indicate a fully shared emotional experience. Instead, although similar 
neural processes take place when individuals experience an emotion themselves as when they 
recognize that emotion on the face of another person, there are slight differences in these internal 
processes. Indeed, simulations are processed in ‘as if’ somatosensory loops that are faster and 
less complete than the coordinated processes of experiencing emotion firsthand (Niedenthal et 
al., 2009). In this way, the “mirror system” account distinguishes between an actual emotional 
response and simulated empathic responding. Thus, although there is overlap between the neural 
response to emotions evoked by lived experience and the neural response to emotions perceived 
in others, these two neural responses are not identical (Niedenthal et al., 2009). 
The bidirectional relationship between mimicking and the recognition of facial 
expressions has been shown to be most significant in the processing of happy faces (Oberman et 
al., 2007), a finding that is in line with research demonstrating that emotion congruent facial 
expressions are perceived more readily than emotion incongruent facial expressions (Niedenthal 
et al., 2000). In other words, people are better able to recognize the emotions of others when that 





processing has been shown to impact the recognition of emotion faces among those with mood 
disorders such as major depressive disorder (Everaert et al., 2012). In fact, this negative bias in 
the recognition of facial expressions of patients with major depressive disorder was confirmed by 
one study which found that the cerebellum moderated facial emotion processing, biasing the 
recognition of facial expressions towards the observer’s mood (Nakamura et al., 2021). Anxiety 
has also been shown to impact the ease of recognition of emotion faces. For example, one study 
found that, when compared to non-anxious peers, adolescents with anxiety disorders were less 
accurate in the recognition of angry faces but more sensitive to the discrimination of neutral 
faces than those adolescents without an anxiety disorder (Jarros et al., 2012). Finally, the valence 
of the emotional face is thought to impact the ease of recognition. According to Tottenham et al., 
(2011), the emotions of fear and happiness are more easily distinguished from neutral faces than 
were the emotions of anger or sadness, with sad faces being the most difficult for participants to 
distinguish.  
 However, it should be noted that the recognition, or even the experience of an emotion 
does not indicate a conscious awareness of the emotional state of others or of the self. Indeed, 
significant interpersonal variation exists in the execution of this type of self-awareness. While 
these differences are the subject of extensive extant literature, theorists cite the ability to identify 
one’s own emotions as a skill that is central to mental health (Reik, 1952) with a broad range of 
positive outcomes associated with this capacity (Mayer & Geher, 1996). Conversely, there 
appears to be a link between deficits in the identification of one’s own emotional experience and 
broad psychosocial challenges. At the extreme, the inability to discriminate and identify 
internally experienced emotions constitutes alexithymia or a difficulty identifying and describing 





al., 2011) as well as impulsivity and aggression (Teten et al., 2008). Regardless of whether 
deficits in the ability to identify and describe one’s own emotions rise to this level of clinical 
significance, impairments in this aspect of emotion processing have broad implications for 
emotion regulation across the developmental trajectory. 
Emotion Regulation 
Responding to an emotional stimulation (such as an emotional face) requires not only the 
recognition of the emotional significance of a perceived stimulus but also a subsequent internal 
emotional response (Cole et al., 2004; Tracy & Robins, 2008). This distinction is crucial as both 
aspects are central to the construct of emotion regulation (Ochsner & Gross, 2005). If we define 
cognitive control as the ability to inhibit or modify a behavioral response, emotion regulation 
occurs when a cognitive control process interacts with emotional information. Emotion 
regulation, then, requires a relationship between the cognitive and emotional processing and 
includes the dynamic and bidirectional impact of emotions on psychological and physiological 
processes (Campos et al., 1994). As activated emotions are filtered through cognitive processes, 
changes occur in the emotions themselves (Thompson, 1994) as well as in other related 
psychological processes such as memory and social interactions (Cole et al., 2004; Cole, 2014).  
Thus, emotion regulation involves both the experience of emotion as well as the filtering of that 
experience through cognitive control capabilities (Derryberry & Rothbart, 1988). As a result, 
emotion regulation includes regulating (Gross, 1988) and regulated processes (Cole et al., 2004).  
Of note, a number of other cognitive skills, sometimes called ego strengths, contribute to 
an individual’s ability to regulate emotion and engage in goal directed behavior. Specifically, 
delay of gratification comprises one of the most powerful building blocks of emotion regulation 





immediate pull of an emotion towards an unplanned or unwanted behavior, individuals must 
filter their emotions through cognitive processes that suggest the potentiality of a greater reward 
for postponing and controlling an emotional need. Thus, while the situations necessitating the 
regulation of emotions vary across individuals and contexts (Tamir et al., 2008; Millgram et al., 
2015) and a number of theories of emotion regulation exist, all include the importance of an 
assessment of current state (internal and external) in light of future goals (Hoeksma et al., 2004).  
The Extended Process Model of Emotion Regulation 
Arising from the modal model of emotion, the process model of emotional regulation 
(Gross, 1998b) provides one explanation for how these regulating and regulatory processes 
interact. According to the modal model of emotion, the situation-attention-appraisal-response 
sequence begins with a psychologically relevant situation that can be either internal or external. 
The process model builds on this sequence, treating each step in the emotion generation process 
as an opportunity for an individual to engage in relevant regulatory processes (Gross, 2013).  
Cybernetic/control systems theory outlines a valuation system that reflects how 
individuals distinguish among “states of the world (“W”), perceptions of those states (“P”), 
negative or positive valuations of these perceptions in light of a relevant goal or target state 
(“V”), and actions taken to realize the goal or target state (“A”)” (Gross, 2015, p. 130). As these 
valuation systems are concurrently activated, individuals are pulled in multiple directions. 
According to the process model, then, emotion regulation requires individuals to navigate 
competing valuations as they are used to modulate and modify emotional responses in light of an 
ongoing goal. The extended process model of emotion regulation (EPMER) builds on this theory 





and fluid steps in the emotional regulatory process: identification, selection, and implementation 
(Gross, 2015, Leonard et al., 2018).  
In the identification stage individuals not only detect the emotion but also the valence of 
that emotion. Then, in the selection stage, individuals respond to detected emotion by 
determining a strategy for regulation. This phase includes the distinct steps of situation selection 
and modification, attentional deployment, cognitive change, and response modulation.  
Situation selection, while perhaps the most straightforward, requires the most advanced 
thought and planning in order to avoid a potentially triggering situation. For example, an 
individual might leave a toddler at home rather than bringing him her or along to an important 
meeting, thereby avoiding the possibility of heightened emotional arousal when the toddler 
inevitably requires attention and care, often during an inopportune moment. Alternately, 
situation modification involves taking steps to directly change the situation in an effort to adjust 
its emotional significance. For example, a parent might use a toy or a snack to distract a child 
while waiting for a doctor’s appointment. However, as Gross acknowledges, it can be difficult to 
distinguish between situation selection and situation modification as some modifications create 
distinct and new situations. For example, a mother and father who have a combative relationship 
with one another may choose to direct their attention towards the child during times when they 
are required to interact. This act of intentional monitoring of focus may simultaneously change 
or modify the reality of the external situation by making both parents’ negative emotions less 
available. Gross, (2014) further specifies that situation modification refers to physical alterations 
or changes to the external rather than internal world, the latter of which would be considered 
cognitive change. Attentional deployment, as the name suggests, refers to how much attention an 





above, cognitive change involves modifying how an individual appraises a situation in a way that 
changes its emotional significance. This change can occur through an alteration in how he or she 
thinks about the situation or a change in how they manage the situation itself. For example, the 
mother of a small child may reframe her frustration over the toddler’s temper tantrums as an 
opportunity to support the child in developing important regulatory skills. This may take the 
form of internal reminders that, with appropriate support, the child will outgrow the tendency to 
act out when confronted by small frustrations. These cognitive change strategies can be applied 
to either external or internal situations and strategies include reframing and reappraisal. Finally, 
Gross identifies response modulation as the fifth target of emotion regulatory processes. These 
modulation strategies can be either physical or cognitive.  
The final stage of the EPMER, implementation, refers to how the individual implements 
the selected strategy (Gross, 2015).  
Figure 1 
The Extended Process Model of Emotion Regulation (Gross, 2015) 
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Emotion Regulation During the Adolescent Period: Dual Systems Theory, Maturational 
Imbalance Theory, and the Triadic Model  
 
Although the above models of emotion regulation account for emotion regulation abilities 
across the lifespan, adolescence marks a unique period in the developmental course of these 
abilities. With significant implications for those adolescents who enter into parenthood, changes 





for the observed increase in impulsive and dysregulated behavior that is often associated with 
this life stage. Three theories on the developmental course of emotion regulation are discussed 
below.  
Although cognitive control capacities are largely centered within the prefrontal cortex, 
the execution of these abilities, particularly those that are executed under emotional conditions, 
involve a coordination of multiple regulatory centers within the brain. Indeed, viewing cognitive 
control capacities through the lens of the linearly developing prefrontal cortex would suggest that 
steady improvements would be observed throughout childhood, adolescence, and adulthood. 
However, as stated above, adolescents appear to engage in higher levels of risk taking than 
children or adults, a pattern of dysregulated and impulsive behavior that may not be fully 
explained by the immaturity of the prefrontal cortex during this developmental window. 
According to the dual systems theory (Steinberg et al., 2008), risk taking peaks during 
adolescence due to the activation of an early-developing incentive-processing system (the socio-
emotional system) that matures at a rate faster than other slower developing cognitive control 
systems. While the fast-developing incentive processing system heightens adolescents’ 
predilection for engaging in novel and risky activities, the cognitive control system has not yet 
developed enough to consistently restrain and counteract potentially dangerous or ill-conceived 
impulses (Shulman et al., 2016). Differences in the ability to resist impulses among adolescents, 
then, may be accounted for by a convergence of individual differences in neurology as well as in 
life context (i.e., the opportunity for risk taking).  
According to Casey et al., (2018), however, while the dual system theory explains some 
of the observed changes that take place during adolescence, it provides an incomplete picture of 





Imbalance Model, as proposed by Casey et al. (2008), argues for the necessity of viewing the 
limbic subcortical and the prefrontal top-down control regions simultaneously. Like the dual 
systems model, the imbalance model asserts that adolescents’ regulatory abilities are complicated 
by uncoordinated, shared regulation of functionally mature limbic regions of the brain and 
underdeveloped prefrontal cortices (Casey, Jones et al., 2008). This disparity between limbic and 
prefrontal development accounts for the observed nonlinear path of cognitive control and 
emotion regulation (Casey, Jones et al., 2008; Galvan et al., 2007). As a result, although 
adolescents are able to understand risk (prefrontal cortex is developing along a linear trajectory) 
they are unable to engage critical thinking skills in emotionally salient situations (faster 
functionally developing limbic system) (Casey et al., 2008). Unlike the dual systems model, 
however, the imbalance model emphasizes a circuit-based understanding of how emotion 
reactivity and regulatory behaviors change with age. Accordingly, this model asserts that 
changes in behavior during the adolescent period occur in concert with multi-system 
neurological shifts. These changes take place first within subcortical limbic circuits before 
extending to occur between the cortical prefrontal and limbic circuits, and finally involving the 
cortico-cortical circuits themselves (Casey et al., 2018). Thus, rather than emphasizing 
differences in discrete regions of the brain, this view focuses on how connections between 
subcortical and cortical circuits lead to gradually changing patterns of developmentally 
appropriate behavior. 
This theory is supported by evidence suggesting that excitatory synaptic connections in 
the sensorimotor cortex develop prior to the prefrontal cortex (Rakic et al., 1994). As a result, the 
balance between excitatory and inhibitory neural connections is disrupted during adolescence. 





changes in the brain, all of which cause imbalances in the functional circuitry that impact 
behavior (Casey et al., 2019). Changes in subcortical to cortical circuits correspond with 
observed behavior changes that occur during adolescence, providing a plausible mechanistic 
account for the apparent nonlinear course of emotional regulation development. As each phase of 
development builds on the proceeding one, this improved connectivity of the subcortical circuits 
appears to function as a cascading precursor whereby neural development allows for improved 
cognitive and affective processing. According to Casey et al., (2019) these cascading changes 
have direct implication for emotional reactivity and regulation abilities, explaining the deficits in 
control observed in adolescents. Specifically, developmental changes in subcortical circuits that 
take place prior to the development of cortico-subcortical circuits may result in an unregulated 
and under-controlled subcortical system that, in turn, may result in emotion driven and impulsive 
behavior. A similar pattern of hierarchical development is seen in the relationship between the 
amygdala and the prefrontal circuits suggesting that subcortical microcircuits between the 
amygdala and ventral striatum must develop prior to the development of the amygdala-prefrontal 
circuit.  
Ernst and colleagues (2005), however, offer another theory to explain the trajectory of 
cognitive change that occurs during adolescence, and the impact of that pattern of cognitive 
development on decision-making. Grounded in the assumption that individuals respond to their 
environment by engaging in three behavioral/neurological systems, the Triadic Model of 
Emotion Regulation distinguishes between (1) approach or reward driven behaviors, (2) 
avoidance/emotion behaviors, and (3) regulatory behaviors (Ernst, 2005). This theory is 
grounded in the findings of numerous neurobiological studies which have suggested that 





responses involve the dorsolateral prefrontal cortex, ventral striatum and dopamine, avoidance 
responses are characterized by involvement of the amygdala, temporal pole, and serotonin (Ernst 
et al., 2005; Davidson, 1998). Thus, building on our understanding of the neuro-mechanisms of 
approach and avoidance behaviors, the triadic model introduces a regulatory system that places 
all three categories of behavior into a neurodevelopmental framework. In this way, the triadic 
model includes three distinct sets of distributed neural circuits, all of which function in relation 
to and in the context of specific goal directed actions. While the ventral striatum circuits support 
reward processes, the amygdala circuits provide the emotional break and the prefrontal cortex 
provides a supervisor or modulatory control over behavior (Ernst et al., 2005).   
 During adolescence, then, cognitive impulsivity and risk seeking can be understood 
through a hyperactive reward system, a control region that is unable to adequately control reward 
seeking, and an altered emotion-related module that reflects a reduced impetus for avoiding 
negative stimulation (Ernst, 2014). Further, the observed increase in emotionality during 
adolescence likely reflects both their lowered capacity to modulate emotions as well as a change 
in social orientation that includes changes in both the magnitude of acceptable emotional 
responses (affect intensity) and quality of social interactions (importance of peers over family). 
Thus, those behaviors that are characteristic of adolescence (i.e., impulsivity, risk-seeking, 
emotional lability, and social-reorientation) are not only highly susceptible to influence from 
transient and sustained life factors but they are also dependent on the changing dynamics of the 
triadic neural systems (Ernst, 2014). Transient, or changing, factors include mental state, 
physical state, and context whereas sustained factors include psychological traits, maturation 
level, genetics, and prior experiences. According to the triadic model, an understanding of the 





individual variability seen among adolescents, even those who share some similar features (e.g., 
those adolescents who have experienced prior trauma may or may not share other factors such as 
genetic makeup). 
While the above models differ slightly in their explanations for how regulatory capacities 
develop during adolescence, they all agree that these abilities are highly susceptible to 
interference from emotional stimulation and that this interference has a differential impact across 
the lifetime. This has been the focus of several studies which have used of the Emotional 
Go/NoGo (EGNG) paradigm as a measure of cognitive control under emotional stimulation 
within the laboratory setting (Hare et al., 2005; Hare et al., 2008). The EGNG paradigm builds 
on the original Go/NoGo task, which provides a measure of response control and behavioral 
inhibition (LaPierre et al., 1995). The EGNG task measures the ability of participants to inhibit a 
prepotent response by engaging the ventrolateral prefrontal cortex in order to resolve the conflict 
between activation and inhibition (Hare et al., 2008). Studies on the validity of the EGNG 
paradigm have demonstrated that the task preserves the measurement of behavioral inhibition 
while simultaneously measuring the processing of emotions. The EGNG task provides a measure 
of emotion recognition or discrimination (accuracy in identifying the emotion shown), emotion 
regulation (ability to regulate impulsive responses), and cognitive control. Consequently, the 
EGNG task offers an ecologically valid and unique mechanism for understanding how emotional 
processing and behavioral inhibition function together (Schulz et al., 2007).  
 Cohen et al., (2016) utilized the EGNG task in their study assessing the impact of 
emotional valence on task performance during adolescence and early adulthood. Participants 
included a group of early adolescents (13-17), young adults (18-21), and adults (22-25) 





diminished cognitive control under emotionally charged states, regardless of the valence of the 
emotion (negative or positive). Further, both early adolescents and young adults demonstrated 
poorer cognitive control than adults in negatively valanced conditions. Finally, neuro-imaging of 
subjects showed enhanced ventromedial prefrontal activity when emotion regulation capacities 
were engaged and showed simultaneously diminished cognitive control related lateral prefrontal 
activity in early adolescents and young adults. Both of these patterns of activity suggest that 
early adolescents, and to some extent early adults, are susceptible to diminished control in 
emotionally arousing situations. Further, the unique patterns of neuro-activation captured in the 
fMRI images provide support to the theory of Maturational Imbalance. Specifically, subcortico-
subcortical changes that take place during adolescence impact emotional reactivity while cortico-
subcortical changes impact emotion regulation abilities. 
 Similarly, Tottenham et al., (2011) used the EGNG task to assess emotion discrimination, 
emotion regulation, and cognitive control across a broad range of participants (children through 
adults), providing confirmatory evidence that emotional information has a differential impact on 
cognitive control capacities across the lifetime. Participants ranged in age from 5-28 with the 
following three groups identified: children (aged 5-12), adolescents (aged 13-18) and adults 
(aged 19-28). Broadly speaking, emotional stimulation interfered with the regulatory capacities 
of all participants with a differential impact found across the lifespan. Specifically, age appeared 
to have a linear impact on both emotion discrimination and regulatory capacities. Of note, the 
adolescent group was the fastest when responding to emotional stimulation when compared to 
child and adult participants and adolescents responded more quickly when confronted with 
emotional stimuli. However, those adolescent males who were more accurate in their responses 





to achieve greater accuracy. Adult participants were able to demonstrate high accuracy without 
slowing their response time. There were no differences in how approach (e.g., happy) and avoid-
related (e.g., fear and sadness) stimulation impacted participants’ regulatory capacities. 
Consequently, this study provided evidence of a time-limited imbalance in neural systems such 
that adolescents’ emotional systems are operating without the support of fully mature and 
developed regulatory control capacities. 
Trauma and Emotion Regulation 
 Although emotion regulation follows the normative course described above, the 
development of these skills is highly susceptible to interference. Indeed, while biological and 
neurological factors appear to set the course for later emotion regulation abilities, subsequent life 
experiences play a significant role in how those control capacities develop. For example, 
researchers have long posited a relationship between trauma exposure and cognitive control, with 
trauma introducing a particular deficit in emotion regulation capacities. 
At the extreme, support for the existence of this relationship has been found in studies of 
traumatized individuals who exhibit symptomology of Post-Traumatic Stress Disorder. 
Specifically, within adult populations, associations have been found between PTSD symptom 
severity and lowered clarity and awareness of emotions, lower acceptance of negative emotions, 
higher levels of experiential avoidance, higher levels of emotion suppression, difficulties 
engaging in goal-directed behavior when distressed, impulse control deficits, and impaired use of 
emotion regulation strategies (Ehring & Quack, 2010). In terms of the impact of trauma exposure 
on the recognition of emotional facial expressions, some disagreement exists in the extant 
literature. Generally speaking, cumulative evidence supports the idea that PTSD symptomology 





studies suggest these deficits are most pronounced in the recognition of fearful (Masten, et al., 
2008) or sad faces (Poljac et al., 2011), one study found that the recognition of positive emotions 
was most impaired (Passardi et al,, 2018). While the question of emotion specific recognition 
accuracy is contended, fMRI studies have demonstrated higher level of amygdala activity 
following presentations of both fearful and happy faces in those individuals with high PTSD 
symptomology (Armony et al., 2005).  
However, for many people, and for children in particular, trauma is not isolated to one 
instance but instead reflects a complex network of exposure to adverse experiences. As a result, 
the term “complex trauma” has come to describe the chronic and prolonged exposure to adverse 
events that are often interpersonal in nature (van der Kolk, 2017). Concerningly, the impact of 
interpersonal trauma appears to be particularly disruptive for the development of emotion 
regulation capacities (Cloitre et al., 2005; Cloitre et al., 2008) with emotional abuse associated 
with later dysregulation in women (Burns et al., 2010). Further, the impact of this exposure 
appears to be particularly consequential when it occurs early in life. According to Ehring & 
Quack (2010), three groups of studies have linked early interpersonal aggression to later deficits 
in emotion regulation. Not only do those individuals who were exposed to early-onset 
interpersonal trauma report later difficulties with identifying and labeling their emotional states 
(Cloitre et al., 1997; McLean et al., 2006) but they also struggle to tolerate and regulate negative 
emotions (Briere & Rickards, 2007). Finally, individuals who were exposed to early 
interpersonal trauma demonstrate later difficulties in the ability to appropriately regulate 
emotions and impulses (Marx & Sloan, 2002). 
Considering the protracted course of development of cognitive control, it is perhaps not 





capacities. Specifically, trauma exposure that occurs during childhood or adolescence coincides 
with times of significant neural growth and change. When chronic trauma exposure occurs 
during times of rapid neural development (childhood and adolescence) it interferes with the 
ability to integrate sensory, emotional and cognitive information, setting the stage for unfocused 
responses to subsequent stress (van der Kolk, 2017). This offers one explanation for the observed 
associations between early life trauma and an increase in sensitivity to emotional conflict within 
those neurological systems involved in the detection of threats within an adolescent population 
(Marusak et al., 2014). Thus, although trauma exposure at any age is a risk factor for emotion 
regulation deficits, the time and type of trauma exposure appears to be significant with early and 
extended exposure related to more significant subsequent deficits (Ehring & Quack, 2010). This 
is of particular concern in the United States as more than three million cases of child abuse and 
neglect are reported each year with roughly one million of these being subsequently 
substantiated (van der Kolk, 2017). Moreover, the actual number of trauma exposed children is 
likely much higher as these statistics exclude unreported abuse as well as trauma resulting from 
community factors.  
This association between trauma exposure and emotion regulation is of particular concern 
for adolescents. As noted previously, adolescence is a time when biological factors place a 
significant strain on cognitive control capacities. It is during this time that natural and expected 
neurobiological development places individuals at risk for impulsive and maladaptive behavior. 
As outlined by Cook et al., (2005) adolescence marks a time of significant neural development in 
those areas of the brain that facilitate the cognitive control required for autonomous functioning. 
Specifically, it is during this time that adolescents develop a more nuanced sense of self, 





emotional cues, and their ability to take the perspective of others. Trauma that occurs during this 
time, then, has the potentially to be particularly disruptive to adolescents’ ability to regulate their 
affect, behavior, cognitions, and self-concept.  
Although protective factors such as positive attachments, connections to supportive 
adults, individual differences in the development of cognitive and self-regulation abilities, self-
concept, and motivation all may contribute to individual resiliencies, early adverse experiences 
appear to compound the developmentally normative risks present during adolescence. Thus, 
traumatized adolescents are at a particular risk for engaging in maladaptive behavior. Early onset 
trauma exposure is associated with increased sexual risk behavior (Buhi & Goodson, 2007; 
Fergus & Zimmerman, 2005) including unintended teenage pregnancies (Hillis et al., 2004; 
Ramiro et al., 2010) which may provide one explanation for the high rates of trauma exposure 
within the adolescent mother population. However, despite the potential implications for 
behavior, many extant studies do not differentiate between the impact of early life trauma on 
behavior during the adolescent and adult period. 
Cognitive Control Capacities and Parenting 
While it is certainly true that beliefs, knowledge base, and intentions regarding parenting 
play an integral role in observed parenting practices, so too does the ability to integrate those 
beliefs during the day-to-day delivery of care (Dix, 2000). In fact, increasing evidence suggests 
that the emotional and cognitive control capacities of parents are central to their ability to engage 
in optimal parenting practices (Crandall et al., 2015; Deater-Deckard et al., 2012; Sonuga-Barke 
et al., 2002). Those parents who are able to modulate their own emotional responses are best able 





may be one mechanism through which regulatory capacities are passed from parent to child 
(Bridgett et al., 2015).  
Indeed, maternal emotional and cognitive control has been associated with a range of 
positive parenting practices (Crandall et al., 2015). For example, greater cognitive and emotional 
control has been associated with higher maternal sensitivity (Chico et al., 2014; Gonzalez et al., 
2012) and increased parental confidence (Wietecha et al., 2012) for both adult and adolescent 
mother-child dyads. Conversely, lower maternal emotional and cognitive control capacities are 
associated with diminished parental satisfaction (Watkins & Marsh, 2009) and an increase in the 
use of harsh and inconsistent discipline (Skowron & Platt, 2005). 
Much extant literature on the relationship of cognitive control and parenting focuses on 
these abilities more broadly without the inclusion of emotionality (i.e., cognitive control 
capacities such as behavioral inhibition studied in a laboratory without the inclusion of an 
emotional component). For example, deficits in working memory have been negatively 
associated with harsh parenting (Deater-Deckard et al., 2009; Friedman et al., 2008). Mothers 
with poor working memory were more reactive when interacting with their children, perhaps 
because they were less successful in their attempts to use cognitive control capacities to regulate 
their emotions and behaviors during their interactions with their children (Deater-Deckard et al., 
2009). In contrast, although mothers with more developed working memory capacities did 
engage in some negativity with their children, these negative interactions were not in response to 
the problematic behavior of the child suggesting these mothers were better able to regulate 
themselves in emotionally stimulating situations.  
It is possible that working memory may serve as a mediator between maternal trauma and 





maternal sensitivity via two pathways: hypothalamic-pituitary-adrenal (HPA) function) as well 
as through HPA function and maternal spatial working memory. Specifically, higher levels of 
diurnal cortisol mediate the relationship between maternal reports of early negative experiences 
and later less sensitive parenting practices (Gonzalez et al., 2012; Toth et al., 2015). Further, 
higher levels of diurnal cortisol were related to lower spatial working memory abilities and this 
was associated with lowered maternal sensitivity (Gonzalez et al., 2012). Thus, although the 
development of these capacities is highly vulnerable to early life experiences, individual 
biological factors may explain some of the observed variability in these capacities among those 
of similar backgrounds. Similar results were found in a study of adult mothers and their children 
by Deater-Deckard et al., (2012) where those mothers with poorer executive function 
demonstrated more negativity when faced with problematic child behavior whereas this 
relationship was not seen among those mothers with greater executive function. However, the 
moderating effect of maternal executive function on maternal negativity was only found in calm 
households. Thus, context appears to impact regulatory capacities with chaos depleting these 
regulatory abilities in a way that diminished modulating maternal behavior in stressful situations 
(i.e., when the child acted out). A functional imaging (fMRI) study investigating the impact of 
adult mothers’ cognitive control on parenting behaviors, found that different brain regions are 
activated in intrusive as opposed to sensitive mothers (Musser et al., 2012). Specifically, in 
response to the sound of their child crying, sensitive mothers activated areas of the brain related 
to emotion regulation, inhibitory control and decision-making. Intrusive mothers, on the other 
hand, showed patterns of activation in regions associated with the recognition of emotions as 





One study extended extant understanding of executive function and parent child 
interactions by including a measure intended to capture maternal emotion regulation in addition 
to those measures intended to capture cognitive control and inhibition in non-emotional 
conditions (Shaffer & Obradović, 2017). Here, observed inhibitory control was shown to be 
positively related to sensitive and responsive parenting practices (e.g., support for the autonomy 
of the child, the quality of the assistance offered to the child). Those parents who were better 
able to inhibit their behavior in non-emotional settings were more sensitive and responsive when 
interacting with their children. Deficits in emotion regulation (as based on a self-report measure: 
generation of emotion regulation strategies) were associated with less positivity in dyadic 
interactions. Put another way, those parents who struggled to identify ways in which they might 
regulate their emotions demonstrated similar difficulties engaging in positive and collaborative 
interactions with their children. This association was not seen for parents who were adequately 
able to generate these emotion regulation strategies on a self-report measure. Finally, and with 
implications for parenting interventions, mothers who had access to social support were found to 
show more developed regulatory capacities. This matches another study which found that self-
reported deficits of these regulatory capacities were associated with higher reports of maternal 
rejection (Sarıtaş et al., 2013) and negative responses to children’s demonstrated emotion 
(Morelen et al., 2016). However, self-reported measures of maternal emotion regulation such as 
these present problems with validity due to inaccurate self-reporting (Lorber, 2012; Sarıtaş et al., 
2013). Specifically, the accuracy of reporting necessitates a high level of maternal self-awareness 
and reflective mindfulness. This level of awareness may be depleted in those mothers with 






Emotion Regulation and Parenting Practices Among Adolescent Mothers 
The impact of emotion regulation capacities on parenting practices offer one explanation 
for why the adolescent mother population is at such a significant risk for negative outcomes, both 
for themselves and for their children. Indeed, parent-child bonds are frequently problematic for 
young mothers. Specifically, adolescent mothers are more likely to engage in instrumental 
interactions (i.e., feeding, cleaning etc.) while the interactions of adult-child dyads tend to 
include more affectionate behavior (Krpan et al., 2005). Moreover, adolescent mothers have been 
shown to be less sensitive and more intrusive than their adult counterparts (Berlin et al., 2002; 
Rafferty et al., 2011) even after controlling for demographic characteristics.  
However, not all adolescent mothers struggle to form healthy connections with their 
children. For example, personal resiliency has been found to have a differential impact on 
outcomes for adolescent mothers (Black & Ford-Gilboe, 2004). Further, within a high-risk 
adolescent mother population, the attainment of age appropriate developmental tasks was 
associated with parental resiliency. Specifically, lack of adolescent developmental task 
attainment (as assessed using the Developmental Task Questionnaire and including: the 
establishment of an autonomous identity, independence from parents, preparedness for future 
family life, preparedness for an occupation, and formation of close friendships) was associated 
with child abuse potential among adolescent mothers (Dhayanandhan et al., 2014). Further, 
Dhayanandhan et al., (2014) found that those adolescent mothers who are able to develop a 
strong sense of personal identity are more able to calibrate their levels of parenting stress. These 
findings suggest the importance of looking at the specific parenting behaviors and patterns that 





In fact, according to a study by Mingo & Easterbrooks (2015), personal factors such as 
mothers’ social history and parenting characteristics have a greater impact on the dyadic 
emotional availability between mother and child than the age of the mother alone. Specifically, 
the parenting attitudes of mothers, their living arrangement, and the strategies they use to 
approach and resolve conflict have significant associations with patterns of dyadic connectivity. 
Further, the adolescent mother-child dyads in this study demonstrated four distinct patterns of 
attachment: high functioning dyads, low-functioning dyads, low-functioning dyads with non-
hostile mothers, and dyads with inconsistently sensitive mothers and responsive children (Mingo 
& Easterbrooks, 2015). Attachment patterns were measured using the emotional availability 
framework. Here, the adolescent mother-child dyads of most concern, those that fell in the low-
functioning group, included mothers who were overtly hostile, expressing the belief that their 
role included the oppression of their child’s independence. Alternately, those that were least 
concerning displayed evidence of sensitive and responsive attunement, reflecting a high level of 
maternal awareness of the child’s internal experience. However, while this study did provide 
evidence that not all adolescent mothers struggle to engage in sensitive and responsive parenting 
practices, overall emotional availability between the adolescent mother-child dyads was less than 
optimal. Specifically, when compared to studies of emotional availability in adult parent-child 
populations, adolescent-mother child dyads scored lower than those in studies of low-risk dyads 
in Argentina, Italy and the United States (Bornstein et al., 2010; Chaudhuri et al., 2009). Further, 
the adolescent mother-child dyads in this study looked most similar to other at-risk mother-child 
populations, reflecting the substantial hurdles that adolescent mothers face in the delivery of 





Variance in emotion regulation capacities offers another explanation for the diversity in 
outcomes seen for adolescent mothers and their children. Although adolescent mothers do not 
differ from adults in their reports of relational attachment to their infants (Giardino et al., 2008; 
Krpan, et al., 2005), they demonstrate markedly different patterns of neural activation than their 
adult counterparts. Indeed, unlike adult mothers, adolescent mothers show little change in 
cortisol and heart-rate levels when confronted by the sound of their child’s cry (Giardino et al. 
2008). Further, adolescents have been shown to be both less cognitively flexible and less 
sensitive during parent-child interactions when compared to an adult-child dyad population. 
However, it should be noted that despite these group differences, the association between 
executive function and parenting behavior was present across all age groups with higher levels of 
cognitive control associated with greater sensitivity for all dyads regardless of maternal age 
(Chico et al., 2014).  
These findings were confirmed and expanded on by a study conducted by Crugnola et al., 
(2014) comparing adolescent mother-infant dyads to adult mother-infant dyads on measures of 
attachment. Here, mothers were administered the Adult-Attachment Interview in order to obtain 
a measure of their own intergenerational patterns of attachment. Matching previous research, 
adolescent mothers were found to be more negative, less positive and less involved in play than 
their adult mother counterparts. Additionally, this study extended extant literature by comparing 
the affective states of mother and child in order to assess bidirectional emotion regulation. Their 
findings suggest that both adolescent mothers and their children spend more time in negative 
affective states and less time in positive affective states and they also show more mismatches of 
affective states (i.e. infant neutral, mother negative, etc.) than the adult infant counterparts. In 





than those in adult mother-child pairs. This combination of negative responding as well as 
incongruent affective states may be both an affect and a cause of the patterns of disrupted 
attachment sometimes seen between adolescent mothers and their children.  
In a subsequent study, Crugnola et al., (2016) applied their earlier findings to a pilot 
study with adolescent mothers and their infants. Here, adolescent mothers received an 
intervention intended to enhance their ability to engage in positive and supportive interactions 
with their children. Their findings provide support for the idea that emotion regulation may be 
the mechanism through which parenting behavior is executed. Additionally, their findings 
suggest that supporting the emotional regulation of parents may offer an effective mechanism for 
supporting the mother-child relationship. When compared to the control group, those mothers 
who received the intervention spent more time engaged in positive affective states that were 
coordinated with their children. They were also better able to repair the relationship after 
mismatches. Finally, those mother-infant dyads that received the intervention spent more time in 
reciprocal play. A clear understanding of the impact of emotion regulation on parenting practices 
within the adolescent community, then, may offer insight into how best to provide effective 
parenting interventions to this unique population. This is particularly true for homeless 
adolescent mothers and their children, especially considering both the substantial risk factors 
they face as well as the limited research available regarding the complex interplay between 
emotion regulation, trauma exposure and parenting behavior within this highly vulnerable 
population.  
1.4 Statement of the Problem 
 Adolescence marks a time of significant neurological and behavioral change. Normative 





changes in the brain with the areas that are most impacted being those associated with response 
inhibition and emotion regulation (Casey et al., 2010; Giedd et al., 1999; Lenroot & Giedd, 2006; 
Paus, 2005; Steinberg & Morris, 2001; Spear, 2000; Zeman et al., 2006). These facets of 
development are of particular concern for those adolescents who enter parenthood during this 
stage of life as intact and well developed regulatory capacities have been shown to be integral in 
the delivery of positive parenting practices (Chico et al., 2014; Crandall et al., 2015; Deater-
Deckard et al., 2012; Gonzalez et al., 2012; Morris et al., 2007; Skowron & Platt, 2005; Sonuga-
Barke et al., 2002; Watkins & Marsh, 2009). Additionally, adolescent mothers frequently enter 
parenthood having experienced early adversity, trauma and maltreatment, all of which further 
stress their regulatory capacities (Briere & Rickards, 2007; Burns et al., 2010; Cloitre et al., 
2005; Cloitre et al., 2008; McLean et al., 2006) and place them at substantial risk for disrupted 
parent-child relationships (Bailey et al., 2009; Bissell, 2000; Levine et al., 2001; Noll et al., 
2008; Pirog et al., 2017). These cumulative risks may stress parenting ability as adolescent 
mothers have been shown to be less affectionate (Krpan et al., 2005), less emotionally available 
(Bornstein et al., 2010; Easterbrooks & Biringen, 2009; Timmer et al., 2012), less positive, less 
involved in play, and more negative during parent child interactions (Crugnola et al., 2014). 
 Considering the cumulative evidence suggesting that parenting practices are central in 
determining child outcomes, and considering that parenting behavior serves as a main 
mechanism for the transmission of intergenerational trauma (e.g., Bakermans-Kranenburg et al., 
2003; Doll & Lyon, 1998; Mesman et al., 2011), understanding the underlying causal factors that 
impact adolescent mothers’ parenting is of public health concern. However, to date, limited 
research has been conducted within a high-risk adolescent parent population with much of the 





regulation (Friedman et al., 2008; Gonzalez et al., 2012; Lorber, 2012; Sarıtaş et al., 2013). The 
purpose of this dissertation is to extend research on demonstrated emotional control abilities in 
adolescent mothers and their ability to offer sensitive and attuned parenting to their children. 
Specifically, this dissertation seeks to explore the complex interplay of maternal emotion 
regulation capacities, exposure to early life trauma and parenting practices within a high-risk 






Chapter 2: Study Hypotheses and Rationale 
Rational for Hypothesis 1:  
Adolescent mothers enter parenthood at a time when their normative developmental 
needs are at odds with the delivery of effective parenting, since adolescence is characterized by 
increased impulsivity and heightened emotional lability, both of which present challenges in the 
parenting of young children. Adolescent mothers have been shown to be less emotionally 
available and less responsive to their children, engaging in less affectionate and positive behavior 
during interactions.  
A significant body of literature has identified an association between maternal sensitivity 
and maternal responsiveness. In other words, sensitive mothers are those that are able to 
accurately detect and respond to the cues of their children. These cues extend beyond the 
external physical needs of a child (i.e., food when hungry) and include a receptive awareness of 
the child’s internal experience. Of particular importance for the parents of young children, 
sensitivity requires an open awareness of a full range of affective expressions, including those 
that are negative in valence. Sensitive parents, then, must be able to recognize and respond to the 
negative affect of their children without allowing themselves to be drawn in to that affective state 
themselves. Sensitive parenting involves the ability to notice and respond to the ongoing, ever 
changing, and subtle emotional cues of children.  
Although extant literature has demonstrated broad associations between emotion 
regulation and parenting practices, the majority of these studies have utilized self-report 
measures of regulatory skills. This study aims to contribute to the current body of literature by 
employing an ecologically valid measure of emotion recognition and regulation. Specifically, 





emotional cues of their children, even when confronted with negative emotional stimuli, may be 
related to the sensitivity of their parenting behaviors.  
Hypothesis 1:  
The recognition of facial expressions with a negative emotional valence when these facial 
expressions are the “go” cue of the Emotional Go/NoGo paradigm (Fearful Go/Neutral NoGo, 
Sad Go/Neutral NoGo) will be positively associated with the delivery of sensitive parenting 
behaviors (as measured by the Sensitivity scale of the Emotional Availability Scales, 4th edition. 
Specifically, adolescent mothers who are better able to discriminate sad and fearful from neutral 
facial expressions will be more sensitive during dyadic interactions with their children.  
Rational for Hypothesis 2: 
Adolescent mothers have been shown to be less sensitive, more intrusive and more likely 
to engage in instrumental rather than affectionate interactions with their children when compared 
to their adult counterparts. One explanation for the challenges adolescent mothers face in 
implementing effective and attuned parenting strategies are the developmentally normative 
changes in cognitive control capacities that occur during the adolescent period. Further 
compounding their risk for disrupted parent-child relationships, many adolescent mothers have 
also experienced trauma prior to entering parenthood. Maternal trauma exposure has been 
associated with less sensitive and more hostile and intrusive dyadic interactions, with some 
studies suggesting that exposure to interpersonal trauma and conflict represents a particular 
threat to later psychological health and parenting capacities.  
This study seeks to contribute to the current body of literature by exploring the 
associations between prior maternal trauma, maternal emotion regulation capacities, and 





relationship between maternal report of childhood exposure to psychological aggression and later 
observed insensitive parenting behaviors can be explained by the mothers’ ability to inhibit her 
behavior in emotionally laden contexts. 
Hypothesis 2:  
False alarm rate (a measure of emotion regulation, cognitive control, and impulsive 
responding in the face of emotionally salient situations) in emotion “go” conditions of the EGNG 
paradigm will be positively associated with prior maternal trauma (as captured through the 
CTSPC Psychological Aggression Scale, a self-repot measure) and negatively associated with 
maternal sensitivity and non-hostility during dyadic parent-child interactions. Further, EGNG 
false alarm rate in emotion “go” conditions will mediate the relationship between prior maternal 
trauma and parenting behavior such that impulsive responding in the face of emotionally salient 
conditions will explain the relationship between prior trauma exposure and sensitive and non-
hostile parenting behaviors. 
Fig. 2 
Hypothesis Two Mediation Model 
Maternal Emotion Regulation 
 
Maternal Trauma Exposure   Parenting Behaviors 
Rational for Hypothesis 3: 
The delivery of sensitive parenting during dyadic interactions requires a mother to 





sensitive parents are those who are able to accurately detect the affective cues of their children 
and modulate their responses through the integration of their own control capacities. This study 
seeks to add to the current body of literature by understanding the role played by reaction time in 
the face of emotional stimulation in the delivery of sensitive parenting. Specifically, this study 
seeks to explore whether there is more variability in the reaction time between the affective 
conditions of the EGNG for those mothers who are more sensitive during dyadic interactions. In 
other words, we expect sensitive mothers to activate their cognitive control capacities more 
appropriately when faced with emotional information, an activation that may be reflected in the 
amount of time taken before responding when faced with affectively charged stimulation. We do 
not expect to see the same modification of behavior in response to task demands by those 
mothers who struggle to deliver sensitive parenting behaviors. This hypothesis is exploratory.   
Hypothesis 3:  
Adolescent mothers who are more sensitive during interactions with their children are 
hypothesized to have more variability in their mean reaction times between EGNG trials when 
the emotion is the “go” cue. Specifically, they will evidence greater variability in their mean 
reaction times between EGNG conditions when positive (i.e., happy) as opposed to negative (i.e., 
sad or angry) faces are presented. The same variability in mean response time will not be 
observed for those mothers who are less sensitive during dyadic interactions.  
Rational for Hypothesis 4:  
Trauma exposure has been shown to impact the recognition of perceptual cues, including 
the accurate recognition of emotional facial expressions. Specifically, some studies have found 
that trauma exposure, and PTSD symptomology, negatively impact the ability of individuals to 





are congruent with their current emotional state, trauma and PTSD symptomology have been 
associated with the suppression of emotion, possibly contributing to this observed diminished 
capacity. However, despite the known protracted development of the ability to process facial 
expressions, little research has investigated the potential for a differential impact of trauma on 
the recognition of emotional cues during the adolescent period. Further, less is known about the 
impact of complex trauma, such as exposure to interpersonal conflict and psychological 
aggression, on the recognition of emotionally laden facial expressions. This study aims to 
contribute to the current body of literature by exploring the impact of self-reported exposure to 
early life interpersonal trauma on the ability to identify emotional facial expressions within a 
high-risk adolescent mother population.  
Hypothesis 4 
Prior trauma exposure (as assessed by the CTSPC Psychological Aggression scale) will 
be inversely related to the ability to identify negative affect facial expressions when these 
expressions are the “go” cue respectively (EGNG Sad Go/Neutral NoGo; Fearful Go/Neutral 
NoGo, Angry Go/Neutral NoGo conditions). Specifically, adolescent mothers who have 
experienced greater trauma will be less accurate in identifying sad and fearful facial expressions 
than those adolescent mothers who have experienced little or no trauma. This finding will be 







Chapter 3: Methodology 
3.1 Participants 
 As part of a pilot randomized control study, a cohort of 76 homeless adolescent mothers 
and their children were recruited from 12 transitional living programs (TLPs) between 2012 and 
2014. TLPs are available to homeless adolescent mothers between the ages of 13 and 21. 
However, when circumstances warrant, some adolescent mothers remain in the TLP for a brief 
period beyond their 21st birthday. TLPs are staffed 24 hours per day and house between 8 and 12 
adolescent mothers and their children at any given time. In order to qualify for residence in a 
TLP, adolescent mothers must be eligible for public assistance and have custody of their children 
(United States Department of Housing and Urban Development, 2017). While there is significant 
variability in the length of time that adolescent mothers reside in TLPs, the average stay is 
between six and eight months. TLPS were established following a welfare reform law passed in 
1995. TLPs are mandated to provide housing and services for those adolescent mothers who are 
unable to remain in their homes due to neglect, abuse or other family-related conditions (Collins 
et al., 2000). While the adolescent mothers living in TLPs are responsible for caring for their 
children, dyads are under supervision by center staff. Further, TLPs provide health care, 
childcare, educational and supportive services, and case management. All TLPs in the study were 
located in a state in the Northeast.  
3.2 Procedures 
 All adolescent mothers in the participating group homes were approached by research 
staff for recruitment and eligibility screening. Inclusion criteria were as follows: Participants 
must be a) between the ages of 14-20-years-old, b) expected to remain in the group home for at 





language interview, and d) never participated in any formative or piloting activities. Participants 
were excluded from the study if they a) displayed evidence of psychotic symptoms as determined 
by screening, or b) were identified by the group home as potentially experiencing detrimental 
effects related to their participation in the study. As noted above, although TLPs are mandated to 
provide services for adolescent mothers between the ages of 13-21, some mothers and their 
children remain in the TLP for a short period beyond their 21st birthday. As all youths residing in 
the participating TLPs were invited to participate in the intervention, the age range for this study 
was subsequently extended to include participants up to 22-years old.  
Prior to initiating participation, interested youth signed an informed assent or consent. 
Youth who were over the age of 18, and those 16-17 who were mature or emancipated minors, 
were asked to sign an informed consent. Youth who were under the age of 18 and not mature or 
emancipated minors were provided with an informed assent. In these cases, the director of the 
Massachusetts TLPs appointed a designee to ascertain whether it was possible to obtained 
informed consent from a parent/guardian for non-emancipated youth under the age of 18. When 
it was not possible to obtain consent from a parent/guardian, consent was signed by the 
designees.  
Interviews were conducted in a private space by a trained interviewer. Interviews 
included the completion of an electronic interview that was delivered using the Questionnaire 
Development System (QDS; Nova Research; 2000) and an audio-computer assisted self-
interview format (A-CASI). This audio program read each question aloud to the participants. 
Participants were then videotaped while interacting with their children. All participants received 





videotape component. All procedures were approved by the New York University Institutional 
Review Board (IRB).  
3.3 Measures 
Background and Demographic Information  
Participants reported on a number of background and demographic variables including 
age, race/ethnicity, number of children, child(ren) age(s), and prior foster care placement.  
Maternal Trauma Exposure 
Maternal exposure to traumatic events was assessed using select items from the UCLA 
PTSD Index for DSM-IV, Revised Adolescent questionnaire (Pynoos et al., 1998). The UCLA 
PTSD Index was developed by researchers and clinicians at the UCLA Trauma Psychiatry 
Service in order to screen for both exposure to traumatic events as well as for all DSM-IV PTSD 
Symptoms in school-age children and adolescents. The instrument is intended to serve as a brief 
self-report screen for trauma exposure. In this study, participants were presented with 13 possible 
trauma exposures. Items were scored dichotomously indicating the presence or absence of 
exposure to a range of traumas. Endorsed items were then summed. Symptom severity items 
were not included in the present study. While not selected as the primary measure of maternal 
trauma exposure, maternal exposure to traumatic events was assessed for inclusion in analyses as 
a possible covariate.  
Interpersonal trauma exposure was assessed through the Psychological Aggression 
subscale of the Parent Child Conflict Tactic Scale (CTSPC) (Straus, 1999). The CTSPC was 
developed out of the same theoretical foundation as the Conflict Tactics Scale (CTS) which was 
designed to assess conflict management strategies related to intimate partner violence (Adams 





of how parents manage and respond to conflicts with their children (Straus et al., 1998). The 
CTSPC is comprised of 22 items which capture three broad categories of approaches to parent-
child conflict and discipline: those that are nonviolent as well as those that are psychologically 
and physically aggressive. It is also possible to calculate a measure of parental neglect from the 
available items. The Psychological Aggression scale was selected for use in this study as it 
captures those strategies which parents use in order to induce fear or emotional pain on a child 
through both verbal and symbolic acts (Straus et al., 1998; Cotter et al., 2018).  
 Psychometric studies support the construct and discriminant validity of the CTSPC 
(Straus et al., 1998). Specifically, an initial study of the reliability of the Psychological 
Aggression scale of the CTSPC demonstrated acceptable internal consistency (a range = 0.62-
0.77, a mean = 0.68; Straus & Hamby, 1977) and a subsequent study reported similar internal 
reliability among a sample of 1000 randomly selected parents (Psychological Aggression Scale: 
a=0.60; Straus et al., 1998). Notably, both these studies asked parents to self-report on their own 
patterns of responding to their children. However, like the CTS, the CTSPC can be utilized to 
assess parent-child relationships from the perspective of the child through the use of the self-
administered questionnaire. Here, participants are asked to recall data on the behavior of their 
parents (Straus et al., 1998). Extant studies report a high level of agreement between parental and 
child reports (Kolko et al., 1996). Further, in a study of 298 undergraduate students between the 
ages of 18-22 (M=19.56), the Psychological Aggression scale of the CTSPC was shown to have 
strong internal consistency when participants were asked to report on their experience of conflict 
with their parents during their 13th year (a=0.80) (Miller-Perrin et al., 2009).  
 In the current study, respondents were asked to answer the questions in reference to their 





following scale was used when answering each item: this has never happened; once in the final 
year; twice in the final year; 3-5 times in the final year; 6-10 times in the final year; 11-20 times 
in the final year; more than 20 times in the final year; not in the final year but it has happened 
before. Overall, the Psychological Aggression scale demonstrated strong internal consistency 
(a=.84). 
Emotional Availability  
Mother-child interactions were coded using the Sensitivity and Non-Hostility scales of 
the 4th edition of the Emotional Availability (EA) Scales (EA Scales; Biringen, 2008). Mother-
child interactions were assessed through observations of both a 10-minute unstructured ‘free-
play’ condition as well as in a 10-minute ‘teaching’ episode. During the ‘free play’ segment, 
mothers were supplied with a range of developmentally appropriate toys and asked to interact 
with their children as they normally would. During the ‘teaching’ episode, mothers were 
provided with a toy that was slightly beyond the proximal development of their child, as based 
on the child’s age. Mothers were then instructed to engage their child with the provided toy or 
game. The Infancy/Early Childhood version of the EA scales was used which was developed for 
use with children aged birth through five. 
The Sensitivity and Non-Hostility EA scales are dyadic in nature as the coding system 
recognizes that parent-child interactions are mutually influenced and occur within the context of 
a larger relationship. Both scales are comprised of seven subscale with the first two subscales 
ranging in possible scores from 1-7. The remaining five subscales range in possible scores from 
1-3. Thus, the total possible scores for each scale (Sensitivity and Non-Hostility) range from 7-
29 respectively. The Sensitivity scale assesses positive maternal affect and refers to the 





comprised of the following subscales: affect towards the child, clarity of perceptions and 
appropriate responsiveness; awareness of timing; flexibility, variety and creativity in modes of 
play or in interaction with parent; acceptance in speech; amount of interaction; and conflict 
situation. Higher scores reflect increased maternal sensitivity. The Non-Hostility scale refers to 
the degree of hostility present in the parent-child interaction and scores capture both overt and 
covert hostility. This scale consists of the following subscales: adult lacks negativity in face or 
voice; lack of mocking, ridiculing, or other disrespectful statement and/or behavior and general 
demeanor; lack of threats of separation; does not lose cool during low and high challenge/stress 
times; lack of frightening behavior/tendencies; silence; and hostility of play themes. Higher 
scores reflect less hostility present in the relationship while lower scores reflect the presence of 
increased hostility.  
Previous studies have supported the theoretical associations between the EA scales and 
extant theories of mother-child attachment relationships. Specifically, maternal emotional 
availability has been shown to be associated with parent-child attachment relationships with 
cross cultural studies demonstrating that higher scores on the EA scales are associated with 
increased attachment security between parents and their children (Easterbrooks et al., 2012; Kim 
et al., 2016; Ziv et al., 2000). Further, although less data is available regarding the psychometric 
properties of the 4th edition of the EA scales, the Sensitivity scale has been shown to have 
moderate to strong test-retest reliability (Endendijk et al., 2019). That study did not include the 
Non-Hostility scale due to limited variability within the study sample of Dutch parents and their 
children. The EA scales have yielded high short term stability when observations were made 
one-week apart (ICC= .79 Non-Hostility, .92 Sensitivity) (Bornstein et al., 2006). The EA scales 





cross cultural studies have demonstrated strong validity and reliability, including one with 
Mexican heritage low income mothers and their children (Howes & Obregon, 2009) as well as  
one assessing the reliability and validity of the scale among Black and Hispanic mother-child 
dyads (Derscheid, 2012).  
In the current study, each video was coded by two independent raters. Raters were 
enrolled in a graduate program in School Psychology, had received training in the coding system 
and completed practice coding trials until reliable with one another. For the study videos,  
intercoder reliability was high for both the Sensitivity (ICC = .899 - .904) and Non-Hostility 
(ICC = .748 - .810) scales.  
Behavioral Regulation in the Context of Emotional Information 
Maternal emotion and behavioral inhibition were assessed using the Emotional Go/NoGo 
task (EGNG; Tottenham et al., 2011). The EGNG task is a computerized task during which 
participants are shown a series of faces that are presented one at a time. For each trial, 
participants are instructed to respond by clicking a button on the computer when presented with a 
specific facial expression (i.e., a happy face). This facial expression is designated as the “go” or 
target expression. Participants are told to inhibit or withhold responding  (i.e., not press the 
button) when presented with any alternate facial expressions.  
In the present study, participants engaged in a total of eight conditions or trials, all of 
which consisted of one emotional expression (i.e., happy, fearful, angry, or sad) and a neutral 
facial expression. All emotions were included in distinct blocks and all emotions served as both 
the “go” and the “nogo” cues respectively. For each trial, participants were required to respond 
to a series of 30 faces; 20 of which required a behavioral response (i.e., “go” conditions) and ten 





example, in the “Angry Go/Neutral NoGo” condition, participants were instructed to press a 
button when they saw an angry face, but to withhold from pressing the button when presented 
with a neutral or distractor facial expression. Participants were then presented with 30 faces 
arranged in a randomized order, 20 of which were angry and ten of which were neutral. The 
frequent presentation of the “go” stimuli was used in order to create a prepotent response which 
participants were then required to override when presented with stimuli in the “nogo” condition.  
Emotion “go” trials (i.e., Angry Go/Neutral NoGo; Fearful Go/Neutral NoGo; Sad 
Go/Neutral NoGo; Happy Go/Neutral NoGo) were used in all analyses. The decision to use the 
emotion “go” condition was twofold. First, extant literature suggests that many adolescents 
struggle to regulate their responses in the face of affective stimulation, particularly that which is 
negative in valence. In the EGNG emotion “go” condition, 70% of the faces participants viewed 
an emotional expression (i.e., angry, fearful, sad or happy) as opposed to one that was neutral. 
The increased frequency with which participants viewed emotion faces was intended to enhance 
the likelihood that they might experience an internal response to the external emotional stimuli. 
Further, in the context of parenting, sensitive and attuned dyadic interactions are characterized 
by parents’ ability to quickly detect and respond to sudden and subtle shifts in the child’s 
affective responses. Parents must not only detect and respond to charged emotional cues (i.e., 
expressions of anger or fear) but also the shifts towards self-regulation that occur within the 
broader context of the interaction. Thus, the EGNG emotion “go” conditions were 
conceptualized as capturing maternal behavioral activation in the context of emotionally charged 
affective cues. Finally, considering the high level of trauma reported by the sample, it is 
understood that the adolescent parents in this sample interact with their children within the 





condition not only mimicked the demands of sensitive parenting but also the broader context in 
which the adolescent mothers in this study interact with their children.  
Faces were drawn from the NimStim set (Tottenham et al., 2009). Facial stimuli were 
displayed as color images of 10 individuals who presented as Black, Asian and Caucasian. The 
NimStim set reflects an improvement on the widely used Ekman facial stimuli (Ekman & 
Friesan, 1971) as images are presented in color and are racially and ethnically diverse. Images 
were presented in a pseudo-randomized order and the order of blocks was randomized across 
subjects. All facial stimuli were presented for 500msecs with an inter-stimulus interval of 
1500msecs. In order to ensure adequate comprehension, participants completed practice trials 
prior to engaging in the task.  
In terms of its theoretical foundation, the EGNG task builds upon the Go/NoGo task 
which was originally conceived as a measure of behavioral inhibition. Unlike the EGNG task, 
the GNG task makes use of non-emotionally valenced stimuli (LaPierre et al., 1995). Research 
with adult populations has shown that, when completing the GNG task, participants engage the 
ventrolateral prefrontal cortex in order to resolve the conflict between the tendency to fulfill a 
prepotent response (the pressing of the button when presented with the “go” cue) and the 
demands of inhibiting that response during the “nogo” conditions (Casey et al., 2001). Common 
outcome variables utilized with the GNG task include the correctness of the participants’ 
responses (i.e., number of times participants correctly “hit” or pressed the button when presented 
with “go” conditions), the number of times participants failed to respond to presented stimuli 
(i.e., number of times participants did not press the button when presented with “go” stimuli), 
false alarms (i.e., number of times participants pressed the button when presented with “nogo” 





participants to respond to presented stimuli. Previous studies have demonstrated a moderate 
correlation (r= .51-.74) between the original GNG task and the EGNG paradigm, suggesting that 
the EGNG paradigm provides a successful measurement of behavioral inhibition in emotionally 
salient conditions. That is, the EGNG paradigm provides a simultaneous measurement of 
emotion and behavioral inhibition (Schulz et al., 2007).  
Of note, the EGNG task makes use of adult faces without context whereas the measure of 
parenting behavior (EA Scales) involves responding to the facial expressions of a child within 
the context of a larger relationship. Extant literature suggests that facial expressions are a key 
source of emotional stimulation and that responding to emotion faces represents a key feature of 
the regulation of self as well as our relatedness to others. Although some studies have found that 
children and adolescents are more accurate in processing the emotion faces of adults as opposed 
to children, evidence suggests that the processing of facial expressions occurs in similar areas of 
the brain regardless of the age of the individual being viewed (Marusak et al., 2013). Other 
studies, however, have found that individuals may process same age faces most accurately 
(Anastasi & Rhodes, 2005) although there is evidence that this bias is related primarily to contact 
and exposure rather than any difference in the underlying processes of facial expression 
recognition (Harrison & Hole, 2009). Nonetheless, the limited availability of child facial stimuli 
is a recognized concern (Somerville et al., 2011) and represents a limitation of this study’s cross 
measure validity, further discussed below. However, considering the broader, and highly 
stressful, context in which the adolescent mothers participating in this study interact with their 
children, the use of adult facial stimuli is considered appropriate. Although the facial 





the adolescent parents in this study care for and interact with their children while simultaneously 
interacting with the many peer and adult stakeholders in their lives. 
The present study proposes the following EGNG variables of interest for use in analyses:   
1) Hit rate. Each condition provides 20 possible correct answers, for which the 
participant accurately selected (or ‘hit’) the button for the desired emotional stimulus. 
The hit rate represents the number of correct responses given by the participant, 
divided by 20.   
2) False alarm (FA) rate. In each trial, there are a total of 10 possible False Alarms. 
False Alarms represent instances when the participant failed to inhibit their response 
and instead “hit” on a distractor emotion. For example, in the Fearful Go/Neutral 
NoGo condition, false alarms would occur when the participant clicked the button 
and “hit” when presented with neutral facial expressions. The False Alarm Rate 
represents the proportion of the participants’ incorrect “hits” divided by 10. The False 
Alarm Rate is understood to provide an index of emotion regulation, cognitive control 
and impulsive responding in the face of emotionally salient situations. A higher 
number of false alarms indicates greater impulsivity in the face of emotional 
stimulation.  
3) Mean reaction time for hits (RT). Reaction times were calculated for all trials in 
which the participants correctly responded to the stimulus. Reaction times are 
calculated in milliseconds and provide an index of the speed or response to emotional 
and neutral stimuli. Reaction times were calculated for all conditions, with higher 





4) D-Prime Composite Variable. The D-Prime variable provides an accuracy index 
that accounts for response bias. Because participants might “hit” for all stimuli 
regardless of the task instruction, the Hit Rate alone (i.e., the number of times the 
participant pressed the button) is not a valid measure of accuracy. Thus, the D-Prime 
variable normalizes scores across the number of hits as well as the number of false 
alarms in order to avoid providing an inflated measure of accuracy. D-prime is 
calculated by subtracting the z-transformed FA rate from the z-transformed Hit Rate 
in order to normalize the scores across the Hit and False Alarm rates. Here, the D-
prime serves as an index for emotion recognition and discrimination. Higher D-Prime 
values indicate a greater accuracy of responses. 
Maternal Depression  
Ratings of maternal depression were captured through the Center for Epidemiological 
Studies Depression Screening (CES-D) (Radlof, 1977). The CES-D is a self-report rating scale 
that is designed to measure the presence of symptoms of depression. The scale has been found to 
be reliable (a=.85) in previous research (Hann et al., 1999). The full length CES-D consists of 20 
items that are rated on a four point Likert Scale (from 0: rarely or none of the time to 3: most or 
all of the time). Scores on the full scale range from 0-60 with higher scores indicating a higher 
frequency of depressive symptoms. In adolescent population, scores of 24 (Roberts et al., 1991) 
and 22 (Garrison et al., 1991) have been used as cutoff points to indicate the presence of 
depression. In the present study, the following eight items of the full length CES-D screen were 
administered: I felt that I could not shake off the blues even with help from my family or friends; 
I felt depressed; I thought my life had been a failure; I felt fearful; My sleep was restless; I felt 





possible scores ranging from 0-24. Previous studies have used a cutoff score of 7 to identify 
clinical depression (Leonard et al., 2017). This study found evidence for strong internal 
consistency for this scale (a = .92). 
Maternal Anxiety  
Maternal anxiety was assessed through the Anxiety scale of the Brief Symptom Inventory 
(BSI) (Derogatis, L., 1993). The BSI is a 53-item self-report symptom inventory designed to 
reflect the psychological symptom patterns of clinical and non-clinical populations. Each item of 
the BSI is rated on a five-point scale of distress ranging from “not at all” (0) to “extremely (4). 
The anxiety scale was calculated by dividing the sum for the Anxiety symptom dimension by the 
number of endorsed items. Internal consistency (a=.81) and test-retest reliability (a=.79) has 
been shown to be high for the BSI Anxiety Scale. The anxiety scale has shown moderate 
convergence validity with the MMPI Clinical Anxiety, Wiggins (W), and Tyron (T) scales 
(a=.57) (Derogatis, L., 1993). This study found evidence for strong internal consistency for this 
scale (a = .88). 
3.4 Data Analysis 
 Initial data preparation included the testing of assumptions for all variables of interest in 
order to assess their appropriateness for subsequent analyses. Descriptive statistics for all 
variables were examined as were correlations between variables. I then assessed the first and 
fourth hypothesis by examining correlations between variables of interest. The first hypothesis 
was assessed using a Pearson correlation and the fourth hypothesis was assessed using a point-
biserial correlational analysis.  
 The second hypothesis was assessed in two parts. First, I used hierarchical multiple 





mediation analysis using PROCESS v3.4 in SPSS v.26 in order to assess the role of maternal 
regulation capacities in explaining the relationship between prior exposure to psychological 
aggression and parenting behaviors. Mediation analysis was used as it allowed for the assessment 
of whether or not a third variable had a significant impact on the relationship between the 
predictor and outcome variables. The dependent variables of maternal sensitivity and maternal 
non-hostility were assessed through two distinct sets of analyses.  
According to Baron and Kenny (1986), multiple conditions must be met prior to 
proceeding with a mediation analysis. Specifically, the independent variable must predict both 
the outcome and mediating variables respectively and the mediating variables must also predict 
the outcome variable. If mediation has occurred, controlling for the mediating variable reduces 
(partial mediation) or eliminates (full mediation) the relationship between predictor and outcome 
variables. Some methodologists, however, have argued that it may be possible for a mediating 
variable to have an indirect influence on the outcome even in those cases where there is no 
evidence of a statistically significant total effect between variables (Fillo et al., 2016, Panno et 
al., 2015). Thus, extant literature supports the use of bootstrapping as an alternative method for 
mediation analysis (Hayes, 2018; Preacher & Hayes, 2004).  
The third hypothesis was assessed using a series of Breusch-Pagan tests in order to allow 
for a comparison of the variability in participants’ mean reaction time across EGNG emotion 
“go” trials as related to their sensitivity during dyadic interactions. The Breusch-Pagan task 
provides a measurement of whether or not errors increase across an explanatory variable and 
assumes that error variances are due to a linear function (Bickel, 1978; Breusch & Pagan, 1979). 
For this study, I used log transformed mean reaction times in the “Angry Go/Neutral NoGo,” 





suggested that the Breusch-Pagan test statistic is not accurate when applied to non-normal data 
sets (Bickel, 1978; Koenker, 1981). After conducting the Breusch-Pagan test, I plotted the 
standardized residuals of each EGNG emotion “go” reaction time condition against ratings of 
participants sensitivity in order to allow for a visual examination of the directionality of the 
relationship.  
Supplemental analyses further explored the impact of both maternal depression and 
anxiety on discrete aspects of emotion regulation and recognition as well as parenting behaviors. 
Specifically, the association between maternal sensitivity and adolescent mothers’ ability to 
discriminate sad and fearful facial expressions from those that were neutral was assessed using 
hierarchical regression in order to answer the following research question: Is there a significant 
association between the recognition of sad and fearful facial expressions and maternal sensitivity 
when keeping maternal depression and anxiety constant? Similarly, maternal anxiety, and the 
interaction between maternal anxiety and emotion regulation, as well as maternal depression and 
the interaction between maternal depression and emotion regulation, were included in 
supplemental analysis of the second hypothesis.  
3.5 Data Preparation 
Testing Assumption  
 All variables were analyzed in order to assess their appropriateness for inclusion in 
analyses. Specifically, data was assessed for normality, homogeneity of variance and linearity. 
Variables were also assessed for multicollinearity. All variables met the assumption of 
independence of observations.  
 Normality of residuals was assessed through a visual inspection of histograms and 





standardized skewness statistics is preferable to the use of either visual inspection of data or 
formal normality tests including the Shapiro Wilk and Kolmogorov-Smirnov tests. Skewness 
represents a measure of the asymmetry of the distribution of data with a skew value of zero 
suggesting a symmetric distribution of data. A standardized skewness variable was obtained 
prior to hypothesis testing by dividing the skewness statistic by the standard error. Hypothesis 
testing was then conducted with a critical value of +/1 3.29, which is a standard considered 
appropriate for samples which include between 50 to 300 participants (Kim, 2013). Despite the 
apparent non-normal distribution of several of the variables within the EGNG data, hypothesis 
testing of skewness statistic indicated normal distribution for all variables excluding the EGNG 
Reaction Time variables in the Angry Go/Neutral NoGo, Fearful Go/Neutral NoGo and Happy 
Go/Neutral NoGo conditions. To correct for the violation of non-normality, EGNG Reaction 
time Angry Go/Neutral NoGo, Fearful Go/Neutral NoGo and Happy Go/Neutral NoGo were log 
transformed. Further, two subjects were identified as outliers by inspection of z scores with those 
participants with z scores greater than the absolute value of +/-3 removed from relevant analyses.   
 The assumption of homoscedasticity was assessed through the inspection of the residual 
plots of the EGNG data plotted against the EA Sensitivity and Non-Hostility total scores. The 
residual plots were examined visually and no patterns were noted. The assumption of linearity 
was fulfilled for all variables of interest.   
Control Variable. 
Control variables were determined by examining the correlations between several 
demographic and the relevant outcome variables. Included demographic variables were the age 
of the adolescent mother, the age of the child and maternal history of foster care involvement. 





responses to the UCLA PTSD scale, was also evaluated as a possible control variable. As shown 
in Table 1, there was a significant correlation between the age of the child included in analysis 
and the outcome variable of maternal sensitivity. As such, the age of the child was included as a 
covariate in all analyses.  
Maternal ratings of depression and anxiety were included in analyses in order to assess 
the differential impact of depression and anxiety on the relevant outcome variables. While only 
maternal depression was included in initial analyses, supplemental analyses included both 
maternal anxiety and depression in order to account for their distinct effects on emotion 
recognition, emotion regulation and parenting behaviors. As shown in Table 1, there was a 
marginal although non-significant correlation between maternal depression and maternal 
sensitivity. There was also a significant correlation between maternal anxiety and maternal 
sensitivity. Of note, there was no significant correlation between exposure to traumatic events 
and maternal sensitivity or non-hostility. As such, this measure of trauma was not included in the 
study’s main analyses. There was, however, a significant correlation between maternal ratings of 
depression and anxiety, and between both measures of maternal mental health and discrete 
trauma exposures (see Table 2). Race and ethnicity were considered as possible covariates. 
However, race and ethnicity were not positively correlated with the outcome variables and were 
consequently excluded from further analysis (see Table 1).  
Table 1 
 
Correlations Between Demographic Variables and Maternal Sensitivity and Non-Hostility 
 
 EA Maternal 
Sensitivity 
Sig.  EA Maternal 
Non-Hostility 
Sig.  
Maternal Age .173 .195 .094 .477 
Child Age .262* .047 .157 .236 





Maternal Depression (CESD total 
score)  
.257* .051 .041 .756 
Maternal Anxiety (BSI Anxiety) .260* .048 .056 .671 
Sum of Exposure to Traumatic Events .187 .164 -.015 .914 
Maternal Race/Ethnicity 
     White/Caucasian 
     Black/African American 
     Hispanic/Latinx 




























Sig.  Maternal 
Depression 
Sig.  
Sum of Exposure to Traumatic Events .451** .000 .406** .000 







Chapter 4: Results 
4.1 Descriptive Statistics 
Background and Demographic Information  
Due to damage that occurred to electronic equipment during the data collection phase of 
the experiment, data for two participants was unavailable. Descriptive statistics for the final 76 
participants are provided in Table 3. Twenty-four percent (n = 18) of the sample reported to be 
White or Caucasian, 20% (n = 15) reported to be Black and/or African American, 41% (n = 31) 
reported to be Hispanic or Latino, 1% (n = 1) reported to be Asian/Pacific Islander, and four 
percent (n = 3) reported to be Native American/Alaskan Native. Adolescent mothers reported 
having an average of one child. Six participants (8%) had two children at the time of analysis in 
which case the youngest child was used in videotaped analysis. Children ranged in age from two-
months to four-years. As noted above, child age was positively correlated with the outcome 
variable of Maternal Sensitivity and was consequently included as a covariate in all analyses. 
Three participants (4%) had no children but were pregnant at the time of the interview. As such, 
they were excluded from subsequent analyses. Forty-percent of the study sample reported prior 
foster care or group home involvement (n = 30).  
Table 3 
 
Demographic Information for Participants 
_____________________________________________________________________________ 
Age (years)        Frequency Percentage 
 16        3  4 
 17        9  12 
 18        17  22 
 19        31  41 
 20        11  14 
 21        3  4 







Race/Ethnicity       Frequency Percentage 
 White/Caucasian      18  24 
 Black/African American     15  20 
 Hispanic/Latinx      31  41 
 Other        4  5 
  
Prior foster care/group home placement    Frequency Percentage 
 No        45  60 
 Yes        30  40 
  Age at time of first removal 
   0-2      3  10 
   3-6      3  9.9 
   7-10      3  9.9 
   11-14      11  36.6 
   15-17      10  33.6  
Years spent in foster care/group home placement    
0-5      22  73.4 
6-10      4  13.3 
11-17      4  13.2 
 
Response to question  
“Who raised you most of the time”     Frequency Percentage 
 Mother       31  41.3 
 Father        4  5.3 
 Mother and father      13  17.3 
 Mother and partner/stepfather    3  4 
 Father and partner/stepmother    1  1.3 
 Mother and relatives or others    4  5.3 
 Grandmother       10  13.3 
 Foster parent(s)      6  8 
 Other        3  3.9 
 Skipped/refused to answer     5 
 
Number of children       Frequency Percentage 
 0        3  4 
 1        66  88 
 2        6  7.6 
 
Age of child (youngest/only)     M = 1.30 (SD = . 92) 
 
Note: One participant refused to answer all demographic questions.  
 
 
Descriptive statistics for maternal self-report of depressive symptoms as measured by 





clinical depression (Leonard et al., 2017 ) with 32 percent of participants (N=24) endorsing 
clinically significant levels of depression.  
Table 4 
 
Descriptive Information for the CES-D Scale 
 Range Mean (SD) Skewness Internal 
Consistency 
Total Score 0-24 6.79 (5.74) 1.1 a = .92 
 
 Table 5 displays descriptive statistics for the BSI Anxiety Scale. This study sample’s 




Descriptive Information for the BSI Anxiety Scale 
 
 Range Mean (SD) Skewness Internal 
Consistency 
BSI Anxiety Score 0-3.17 .81 (.84) 1.05 a = .88 
 
Table 6 shows the descriptive information for maternal trauma exposures, as measured by 
selected questions from the UCLA PTSD Index for DSM-IV, Revised Adolescent questionnaire 
(Pynoos et al., 1998). Seventy-one percent (N=54) of participants reported having been “beaten 
up, shot at, or threatened to be hurt badly,” making it the most common type of traumatic event 
exposure. Forty-six percent of the sample (N=35) reported having experienced physical violence 
in their home and 37% (N=28) reported having experienced sexual abuse. On average, 
participants reported having been exposed to three traumatic events, with the number of reported 







Maternal Trauma Exposure: UCLA PTSD Index Event Frequency by Type 
Traumatic Event Yes No 
Being in a big earthquake that badly damaged the building you 
were in 
0 (0%) 75 (100%) 
Being in another kind of disaster, like a fire, tornado, flood, or 
hurricane 
11 (14.7%) 64 (85.3%) 
Being in a bad accident, like a very serious car accident 29 (38.7%) 55 (73.3%) 
Being in a place where a war was going on around you 5   (6.7%) 70 (93.3%) 
Being hit, punched, or kicked very hard at home 35 (46.7%) 40 (53.3%) 
Seeing a family member being hit, punched or kicked very hard 28 (37.3%) 47 (62.7%) 
Being beaten up, shot at, or threatened to be hurt badly in your 
town 
54 (72%) 21 (28%) 
Seeing someone in your town being beaten up, shot at or killed 34 (45.3%) 41 (54.7%) 
Seeing a dead body in your town (do not include funerals) 11 (14.7%) 64 (85.3%) 
Having an adult or someone much older touch your private sexual 
body parts when you did not want them to 
28 (37.3%) 47 (62.7%) 
Hearing about the violent death or serious injury of a loved one 49 65.3%) 26 (34.7%) 
Having painful and scary medical treatment in a hospital when you 
were very sick or badly injured 
19 (25.3%) 56 (74.7%) 
Having any other really scary, dangerous, or violent act not listed 
above happen to you 
13 (17.3%) 62 (82.7%) 
 
 Mean (SD) Median Range 
Sum of lifetime exposure to traumatic events  3.65 (2.26) 4.0 0-9 
 
Maternal Trauma Exposure (Psychological Aggression): Conflict Tactics Scale- Parent Child  
Descriptive statistics for the Psychological Aggression scale of the CTSPC are presented 
in Table 7. The decision to capture exposure to psychological aggression within the final year 
that the participants lived at home was twofold. First, almost all participants reported having 
experienced some psychological aggression over the course of their lives. Second, we would 
expect those adolescent mothers who experienced recent psychological aggression to be more 








CTSPC Psychological Aggression Scale 
Exposure type (within final year at home)    Yes    No  
 Shouted yelled or screamed at me    44 (60.3%)      29 (39.7%) 
*Missing 4 
 Threatened to spank or hit me but did not 
 actually do it       21 (28.4%)      53 (71.6%) 
*Missing 3 
 Cursed or swore at me     32 (41.1%)      43 (58.9%) 
*Missing 4 
 Called me dumb or lazy or some other name like that 24 (45.9%)      40 (54.1%) 
*Missing 3 
 Said he/she/they would send me away or kick 
 me out of the house      26 (35.1%)      48 (64.9%) 
*Missing 3 
 
Final year at home prevalence     48 (66.7%)      24 (33.3%) 
*Missing 3 
    
The most frequent type of exposure reported by participants was having been yelled or 
screamed at, with 61% of the sample reporting having experienced this type of verbal aggression 
during their final year at home. Forty-seven percent of the sample (N=36) reported having been 
called names such as ‘dumb’ or ‘lazy,’ and 37% reported having been threatened with being sent 
away or kicked out of the house. The Psychological Aggression Prevalence score provides a 
dichotomous variable indicating whether or not the respondent’s parent or caretaker engaged in 
one or more of the listed acts of verbal aggression during the final year that the participant lived 
at home. The use of this variable addressed the skewed distribution of the frequency of exposure 
scores. Sixty-two percent of the sample reported having been exposed to some type of 
psychological aggression during the final year they lived at home with 33% reporting no 





Pearson correlations indicate that the prevalence score was highly correlated with the summed 
chronicity score for this scale (r(62) = .660, p < .000)  
Emotional Availability Scales, 4th Edition  




Descriptive Information for the Emotional Availability Scales, 4th edition 
 
 Mean (SD) Median Range Skewness 
Sensitivity Total Score  
Free Play 
22.82 (3.30) 23.50 15.25 – 28.00 - .440 
Sensitivity Total Score 
Teaching 
22.91 (3.12) 23.00 17.25-29.00 .065 
Non-Hostility Total Score 
Free Play 
25.48 (2.49) 26.00 19.75 – 29.00 -.706 
Non-Hostility Total Score 
Teaching 
25.73 (2.21) 26.00 19.25-29.00 -1.02 
Average Sensitivity Total 
Score 
22.82 (2.90) 23.25 16.88-28.25 -.19 
Average Non-Hostility 
Total Score 
25.58 (1.92) 26.00 20.50-28.75 -.534 
 
Table 9 shows the correlations between the total scores for the EA Sensitivity and Non-
Hostility scales during the free play and teaching conditions. Pearson correlations indicate that 
these scores were highly correlated for both maternal sensitivity (r(59) = .682, p < .000) and 
maternal non-hostility (r(59) = .354, p < .005). As such, average EA Sensitivity and Non-
Hostility scores across free play and teaching conditions were used in all analyses. This 
increased the total time observed for each score from 10 to 20 minutes, thereby increasing the 








EA Scales Correlations 
_______________________________________________________________________  
     Sensitivity                  Sensitivity                  Non-Hostility 
                                                  Free Play                    Teaching                      Free Play 
 
Sensitivity Free Play          -                            
 
Sensitivity Teaching.                  .682**          - 
 
Non-Hostility Free Play     .544**                 .252                                  -   
 
Non-Hostility Teaching              .397**         .585**               .354**   
 
** Correlation is significant at the .01 level (2-tailed)        
 
Participants in the current study were rated as less sensitive and more hostile than a 
sample of adult Australian mothers and their children from middle and high income households 
(M=32.41 years old; Rossen et al., 2018). When compared to a sample of Dutch majority and 
Dutch-Turkish minority samples, participants in the current study were rated as slightly more 
sensitive than the minority sample and less sensitive than the Dutch majority sample (Ekmekci et 
al., 2016). The Dutch-Turkish minority sample was recruited from a population of mothers who 
had been referred for their children’s high levels of externalizing behaviors, and were high risk 
on a number of factors associated with lowered social-economic status. The study of Dutch 








Comparison of EA Sensitivity Scores During the Free Play Condition 
 
 Mean Maternal Sensitivity 
Total Score 
Range 
Current study sample of 
adolescent mothers 
22.82 (2.90) 16.88-28.25 
Adult mothers living in 
North South Wales, 
Australia (primarily middle 
and high income sample) 
25.93 (2.69) 15-29 
Ekmekci et al., 2016 
 
        Turkish-Dutch 
        minority mothers 
 
        Dutch majority  
        mothers 
 
 













Comparison of EA Non-Hostility Scores During the Free Play Condition 
 Mean Maternal Non-Hostility 
Total Score 
Range 
Current study sample of 
adolescent mothers 
22.82 (2.90) 16.88-28.25 
Adult mothers living in 
North South Wales, 
Australia (primarily middle 
and high income sample) 
28.48 (1.41) 19-29 
 
Emotional Go/NoGo Scales 
Table 12 shows the descriptive information for included EGNG variables. Table 13 
compares average D-Prime scores between the current study a one normative sample of 
adolescents. Table 14 compares D-Prime and False Alarm rates in the current sample and a non-







Descriptive Information for the Emotion “Go” conditions of the EGNG  
 
 Mean (SD) Median Range 
Reaction Time 
   Angry-Neutral 
   Fearful-Neutral  
   Happy-Neutral  
   Sad-Neutral 
   Log Angry-Neutral    
   Log Fearful-Neutral 

























False Alarm Rate  
     Angry-Neutral 
     Fearful-Neutral 
     Happy-Neutral 












0.00 - .60 
0.00 - .60 
0.00 - .60 
0.00 - .60 
D-Prime 
     Angry-Neutral 
     Fearful-Neutral 
     Happy-Neutral 



















A Comparison of D-Prime and False Alarm Mean Scores Between the Current Study Population 
of Adolescent Mothers and a Normative Study of Adolescents 
 
 Current Study 
Sample: Homeless adolescent 
mothers aged 16-22 
Tottenham et al., (2011) 
Sample: Male and female 
adolescents aged 13-18 
Mean D-Prime Score 2.62 (.60) 2.64 (.68) 
Mean False-Alarm Rate .20 (.11) .17 (.09) 
 
Of note, Tottenham et al. (2011), utilized Ekman’s set of facial stimuli for the EGNG task 
whereas the racially and ethnically diverse NimStim set of facial expressions were used in the 
current study. Additionally, Tottenham et al. (2011) utilized emotion “nogo” as their measure of 
behavioral inhibition (i.e., false alarm score) whereas the current study utilized the emotion “go” 







A Comparison of D-Prime and False Alarm Mean scores in “Emotion Go” EGNG Conditions 
Between the Current Study Population and a Sample of Incarcerated Youth 
 
 Current Study 
Sample: Homeless 
adolescent mothers  
aged 16-22 
Linick, L. (2012) 
Incarcerated male 
adolescents aged 16-18 
D-Prime EGNG Emotion “Go” 
conditions 
     Accuracy Angry as Target 
     Accuracy Fearful as Target 
     Accuracy Sad as Target 













False Alarm EGNG Emotion 
“Go” conditions 
     Accuracy Angry as Target 
     Accuracy Fearful as Target 
     Accuracy Sad as Target 















 Table 15 displays the bivariate Pearson correlations between the target variables: CTSPC 
Psychological Aggression, EA Maternal Sensitivity, EA Maternal Non-Hostility, and all 
















  Angry “Go” 
  Fearful “Go” 
  Sad “Go” 
  Happy “Go” 
EGNG False Alarm 
  Angry “Go” 
  Fearful “Go” 
  Sad “Go” 
  Happy “Go” 
EA Maternal Sensitivity -.159     
EA Maternal Non 
Hostility 
-.368** .606**    
EGNG D-Prime 
  Angry “Go” 
  Fearful “Go” 
  Sad “Go” 



















  Angry “Go” 
  Fearful “Go” 
  Sad “Go” 




























  Angry “Go” 
  Fearful “Go” 
  Sad “Go” 































*Correlation is significant at the 0.05 level (2-tailed) 
**Correlation is significant at the .01 level (2-tailed) 
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4.2 Main Analyses  
Hypothesis One: The recognition of facial expressions with a negative emotional 
valence when these facial expressions are the “go” cue of the Emotional Go/NoGo 
paradigm (Fearful Go/Neutral NoGo, Sad Go/Neutral NoGo) will be positively associated 
with the delivery of sensitive parenting behaviors (as measured by the Sensitivity scale of 
the Emotional Availability Scales, 4th edition). Specifically, adolescent mothers who are 
better able to discriminate sad and fearful from neutral facial expressions will be more 
sensitive during dyadic interactions with their children.  
 As expected, adolescent mothers who were better able to accurately discriminate sad 
facial expressions (in the emotion “go” condition of the EGNG task) were more sensitive when 
interacting with their children, (r(57) = .346, p=.007. Accurate facial expression discrimination 
was captured through the EGNG emotion “go” D-Prime composite variable. D-Prime provides a 
measure of accuracy that accounts for response bias by normalizing the number of times 
participants correctly “hit” or press the button for an emotion face across the number of false 
alarms or incorrect button presses made during each trial. 
 However, the relationship between the accurate discrimination of fearful facial 
expressions and the delivery of sensitive parenting was negative. Adolescent mothers who were 
better able to discriminate fearful from neutral faces were less sensitive during interactions with 
their children, (r(57) = -.265, p =.042). There was no association between the level of maternal 
sensitivity demonstrated by adolescent mothers when interacting with their children and the 








Correlation Matrix Between D-Prime and EA Sensitivity (n= 59) 
 EA Sensitivity Total Score 
 Correlation Significance 
D-Prime Fearful Go/Neutral NoGo -.265* .042 
D-Prime Sad Go/Neutral NoGo .346** .007 
D-Prime Neutral Go/Fearful NoGo .183 .166 
D-Prime Neutral Go/Sad NoGo .021 .875 
 
Supplemental Analysis: Hypothesis One 
 A hierarchical regression analysis was then conducted in order to explore the possible 
impact of maternal depression and anxiety on the relationship between the recognition of sad and 
fearful facial expressions and the observed sensitivity of adolescent mothers. Specifically, this 
analysis sought to answer the question of whether adolescent mothers’ ability to discriminate sad 
and fearful facial expressions from those that were neutral facial in EGNG emotion “go” 
conditions was significantly associated with maternal sensitivity when accounting for maternal 
depression and anxiety.  
 Model one, which included the age of the child, maternal depression and maternal 
anxiety, was not significantly associated with maternal sensitivity F(3, 54)=2.11, p=1.09. Thus, 
the age of the child, maternal anxiety, and maternal depression alone did not account for a 
significant amount of the variance in ratings of sensitivity. Model two included the main effects 
for the recognition of sad and fearful facial expressions. This model was significantly associated 
with maternal sensitivity F(2, 52)=6.69, p=.003. Both the recognition of sad and fearful facial 
expressions were significantly associated with maternal sensitivity when accounting for maternal 





When holding maternal anxiety, maternal depression and the age of the child constant, 
the recognition of fearful facial expressions was negatively associated with maternal sensitivity 
b=-.76, se=.30, t=-2.56, p=.013. Those mothers who were better at recognizing fearful facial 
expressions were less sensitive when interacting with their children. The recognition of sad facial 
expressions, on the other hand, was positively associated with maternal sensitivity when 
accounting for maternal depression, maternal anxiety and the age of the child b=1.18, se=.39, 
t=3.05, p=.004. Those adolescent mothers who were better able to recognize sad facial 
expressions were more sensitive when interacting with their children. Model three included the 
interaction between the recognition of sad and fearful facial expressions and maternal depression 
as well as the interaction between the recognition of sad and fearful facial expressions and 
maternal anxiety. However, this model was not significantly associated with ratings of maternal 
sensitivity. F(5,48)=.98, p=.428 (See Table 17).  
Table 17 
Hierarchical Regression Analysis: D-Prime and Maternal Sensitivity 
______________________________________________________________________________ 
 
     B SE b t      Adjusted     R2       F         F 
         R2       Change          Change 
  
Model 1         .06         .11    2.11     2.11 
Constant         21.38        .71          30.18**   
Age of Child                        .59        .44        .19      1.35 
Maternal Depression            .08        .12        .15        .70 
Maternal Anxiety                              .21        .74        .06        .28 
 
Model 2        .22   .18     4.21.   6.69**   
Constant                                       21.37       1.32                 16.18** 
Age of Child                     .54         .40        .17      1.35        
Maternal Depression                        .08        .11        .15         .76 
Maternal Anxiety                            -.06        .68       -.02       -.09 
EGNG DPrime Fearful “Go”          -.76        .30       -.31      -2.56* 






Model 3                                                                                              .22         .05     2.77      .98 
Constant         17.57       2.71                   6.47** 
Age of Child                                     .66         .44       .21       1.51 
Maternal Depression                        .64          .56    1.17       1.16 
Maternal Anxiety.                           -.22        2.40    -.07        -.09 
EGNG DPrime Fearful “Go”           .11          .65     .04          .17 
EGNG DPrime Sad “Go”              1.49          .63      .46       2.37* 
EGNG DPrime Fearful “Go” 
x Maternal Anxiety                          .72          .65      .75       1.10 
EGNG DPrime Fearful “Go”  
x Maternal Depression                    -.19         .14    -1.30     -1.40 
EGNG Dprime Sad “Go”  
x Maternal Anxiety                         -.97         .73     -.80       -1.32 
EGNG DPrime Sad “Go”  
x Maternal Depression                     .72          .65      .75        1.10 
 
Hypothesis Two: False Alarm Rate (a measure of emotion regulation, cognitive 
control, and impulsive responding in the face of emotionally salient situations) in emotion 
“go” conditions of the EGNG paradigm will be positively associated with prior maternal 
trauma (as captured through the CTSPC Psychological Aggression Scale) and negatively 
associated with maternal sensitivity and non-hostility during dyadic parent-child 
interactions. Further, false alarm rate will mediate the relationship between prior maternal 
trauma and parenting behavior such that impulsive responding in the face of emotionally 
salient conditions will explain the relationship between prior trauma exposure and sensitive 
and non-hostile parenting behaviors. 
The second hypothesis was assessed in two parts with separate analyses conducted for the 
dependent variables of maternal sensitivity and non-hostility respectively. Part one of the 
hypothesis was assessed using hierarchical regression analysis in order to assess the relationship 
between maternal exposure to psychological aggression (CTSPC Psychological Aggression), 
maternal emotion regulation capacities, and maternal emotional availability (EA Sensitivity and 





False Alarm Rate which is understood to provide an index of emotion regulation, cognitive 
control and impulsive responding in the face of emotionally salient situations. The EGNG False 
Alarm Rate represent instances in which the participant failed to inhibit their response and 
instead clicked the button for the distractor (i.e., neutral) facial expression. A mediation model 
was then computed to determine the direct and indirect effects of the explanatory variable on 
maternal sensitivity and non-hostility.    
Hypothesis Two - Part One (Maternal Sensitivity) 
A hierarchical regression analysis was performed in order to examine the unique 
contribution of maternal trauma (exposure to psychological aggression during the final year that 
participants lived at home) and maternal emotion regulation capacities in explaining the 
sensitivity of mothers during dyadic interactions. Variables that explained the sensitivity of 
parenting practices were entered in four steps. In step one, maternal sensitivity was the 
dependent variable and the identified control variables of (a) maternal depression, and (b) age of 
the child were included as independent variables. In step two, dichotomous ratings of the 
presence or absence of psychological aggression (CTSPC) exposure was entered into the 
equation. In step three, False Alarm Rate in the EGNG conditions of Angry Go/Neutral NoGo, 
Fearful Go/Neutral NoGo, Sad Go/Neutral NoGo and Happy Go/Neutral NoGo were added into 
the equation. In step four, the interaction between CTSPC Psychological Aggression exposure 
and EGNG False Alarm Rate in all four conditions was added to the regression equation. Before 
hierarchical multiple regression analysis was performed, the independent variables were 
examined for collinearity. Results of the variance inflation factor (all less than 10) suggest that 





As depicted in Table 18, model one was not significant in explaining ratings of maternal 
sensitivity, F(2,51) = 2.72, p=.076. Thus, the control variables of maternal depression and age of 
the child were not significantly associated with the level of maternal sensitivity demonstrated by 
adolescent mothers during dyadic interactions with their children. Model two included the 
additional dichotomous variable of CTSPC Psychological Aggression exposure. Model two was 
not significantly associated with observed maternal sensitivity, F(1,50) = 2.30, p=.088. Model 
three added the main effects of False Alarm Rate in the four emotion “go” conditions of the 
EGNG task (i.e., Angry Go/Neutral NoGo, Fearful Go/Neutral NoGo, Sad Go/Neutral NoGo, 
and Happy Go/Neutral NoGo). This model was significantly associated with maternal sensitivity, 
F(4,46) = 3.90, p=.003. As predicted, those adolescent mothers with a higher rate of false alarms 
in the EGNG Sad Go/Neutral NoGo condition were less sensitive when interacting with their 
children, b= -9.87, se=2.62, t=-3.77, p=.000 (See Figure 3). However, contrary to the 
hypothesized association, False Alarm Rate in the Fearful Go/Neutral NoGo condition was 
positively associated with maternal sensitivity b=7.46, se=3.10, t=2.41, p=.020. Adolescent 
mothers who made increased false alarms when presented with fearful faces in the EGNG 
emotion “go” condition were more sensitive than those who made fewer false alarms in the same 
condition. Model four added the interaction between CTSPS Psychological Aggression exposure 
and EGNG emotion “go” False Alarm Rate. This model was significantly associated with the 
sensitivity of parenting behaviors F(4,42) = 5.70, p=.001 with the addition of the interaction 
terms significantly increasing the accounted for variance in the explanation of maternal 
sensitivity. As depicted in in Figure 4, False Alarm Rate in the Sad Go/Neutral NoGo remained 
positively associated with maternal sensitivity with those adolescent mothers who made 





p=.028. Only the interaction between CTSPC Psychological Aggression and EGNG False Alarm 
Rate in the Fearful Go/Neutral NoGo condition was significant b= 24.75, se= 6.01, t=4.12, 
p=.000. For those adolescent mothers who had not been exposed to psychological aggression, the 
association between maternal sensitivity and False Alarm Rate in the Fearful Go/Neutral NoGo 
condition was as expected such that those mothers who made more false alarms in this condition 
were less sensitive than those mothers who made fewer false alarms. However, for those 
adolescent mothers who had been exposed to psychological aggression, the association was 
reversed. For these adolescent mothers, an increased rate of false alarms in the EGNG Fearful 
Go/Neutral NoGo condition was associated with increased maternal sensitivity. 
Table 18 
Hierarchical Regression Analysis: False Alarm Rate and Maternal Sensitivity 
______________________________________________________________________________ 
 
     B SE b t      Adjusted     R2       F         F 
         R2       Change          Change 
  
Model 1        .06         .10      2.72     2.72 
Constant         21.32        .70          30.36**   
Age of Child                        .63        .44        .21      1.45 
Maternal Depression            .09        .08        .17      1.21 
 
Model 2        .07   .03     2.30      1.42   
Constant                                       21.99         .90                 24.36** 
Age of Child                     .64         .44       .21       1.46        
Maternal Depression                        .09         .08      .17        1.21 
Psychological Aggression              -.99         .83     -.16       -1.19 
 
Model 3                                                                                               .28        .25     3.90    4.60** 
Constant                                      22.57        1.07                 21.05** 
Age of Child                                   .60          .39       .19       1.54 
Maternal Depression                       .04         .07       .07         .58 
Psychological Aggression             -.66         .78      -.12        -.85 
EGNG FA Rate Angry “Go”         -.07       2.72      -.00       -.03 
EGNG FA Rate Fearful “Go”       7.46       3.10       .34       2.41** 
EGNG FA Rate Sad “Go”           -9.87       2.62      -.48     -3.77** 





Model 4                                                                                               .49        .23    5.68.    5.89** 
Constant       25.84        1.33                 19.48** 
Age of Child                                   .10          .35        .03        .27 
Maternal Depression                       .05          .06       .10         .91 
Psychological Aggression           -4.02        1.28      -.64     -3.14** 
EGNG FA Rate Angry “Go”      -7.36         5.91      -.35     -1.24 
EGNG FA Rate Fearful “Go”   -10.12        5.12      -.48      -1.98* 
EGNG FA Rate Sad “Go”         -10.49        4.62      -.51     -2.27** 
EGNG FA Rate Happy “Go”.       7.01        4.33       .29      1.62 
EGNG FA Rate Angry “Go” 
x Psychological Aggression.         6.80        6.40       .32      1.06 
EGNG FA Rate Fearful “Go”  
x Psychological Aggression.       24.75        6.01      1.07     4.12** 
EGNG FA Rate Sad “Go”  
x Psychological Aggression           -.23        5.23       -.01   -.04 
EGNG FA Rate Happy “Go”  
x Psychological Aggression         -4.96        5.94       -.14   -.84 
 
Figure 3 
Maternal Sensitivity and EGNG False Alarm Rate: Sad Emotion “Go” 







Interaction Effect: Maternal Sensitivity, CTSPC Psychological Aggression and  




 A mediation model was then conducted through Haye’s PROCESS statistical software on 
SPSS (Preacher & Hayes, 2004; Hayes, 2018) in order to compute the direct and indirect effects 
of the included variables, using 5,000 bootstrap replications and a 95% confidence interval. 
Here, mediation was used to assess whether or not the rate of False Alarms in EGNG emotion 
“go” conditions mediated the relationship between adolescent mothers’ exposure to 
psychological aggression and ratings of their maternal sensitivity when interacting with their 
children. However, the overall model was non-significant (p>.05) with none of the EGNG False 
Alarm Rates in emotion “go” conditions mediating the relationship between maternal exposure 
to psychological aggression and maternal sensitivity. Specifically, False Alarm Rate in the Angry 





exposure to psychological aggression and maternal sensitivity b=.02, 95% [-.27, .16] nor did the 
False Alarm Rate in the Fearful Go/Neutral NoGo condition b=.12, 95% [-.77, .71]. The same 
was true for False Alarm Rate in the Sad Go/Neutral NoGo condition b=00, 95% [-84., .84] and 
the Happy Go/Neutral NoGo condition b=-.14, 95% [-74., .50]. 
Hypothesis Two - Part One (Maternal Sensitivity): Supplemental Analysis 
 
 A second hierarchical regression analysis was then computed in order to further 
understand the relationship between maternal exposure to psychological aggression, maternal 
emotion regulation and maternal sensitivity. Specifically, maternal anxiety and depression were 
included in analyses in order to account for the differential impact of depression and anxiety on 
both regulatory capacities and parenting behavior. However, as discussed below, the inclusion of 
maternal anxiety in the model, as well as the respective interactions between maternal anxiety 
and depression and EGNG False Alarm Rate were not significantly associated with maternal 
sensitivity. 
 Model one included the control variables of maternal depression, maternal anxiety and 
the age of the child. However, this model was not significantly associated with ratings of 
maternal sensitivity, F(3,52)=2.05, p=.118. Model two included dichotomous ratings of maternal 
exposure to psychological aggression. However, exposure to psychological aggression was not 
significantly associated with maternal sensitivity when holding maternal anxiety, maternal 
depression and the age of the child constant, F(1,51)=.95, p=.334. Model three added the main 
effects for EGNG False Alarm Rate in the EGNG Sad Go/Neutral NoGo and Fearful Go/Neutral 
NoGo conditions. This model was significantly associated with maternal sensitivity, 
F(2,49)=9.24, p=.000. The rate of false alarms in both the EGNG sad emotion “go” and fearful 





maternal depression, maternal anxiety, age of the child, and maternal exposure to psychological 
aggression constant. Specifically, as was previously found, those mothers with higher rates of 
commission (i.e., more false alarms in the EGNG Fearful “go” condition were more sensitive 
when interacting with their children b=9.25, se=2.27, t=4.08, p=.000. Alternately, those mothers 
who had higher rates of false alarms in the EGNG sad emotion “go” condition were rated as less 
sensitive when interacting with their children b=-8.83, se=2.45, t=-3.42, p=.001. Model four 
included the respective interactions between EGNG false alarm rate in the Fearful emotion “go” 
and Sad emotion “go” conditions and exposure to psychological aggression, maternal depression 
and maternal anxiety. As was previously found, this model was significantly associated with 
maternal sensitivity F(6,43)=3.10, p=.013. However, none of the respective interactions between 
EGNG false alarm rate in the fearful emotion “go” and sad emotion “go” and maternal anxiety or 
depression were significantly associated with maternal sensitivity. As was previously found, only 
the interaction between exposure to psychological aggression and EGNG False Alarm Rate in 
the Fearful emotion “go” condition was significantly associated with maternal sensitivity 
b=23.46, se=5.81, t=4.04, p=.000.  
Hypothesis Two- Part Two (Maternal Non-Hostility) 
 To examine the unique contributions of maternal exposure to psychological aggression 
and emotion regulation capacities in the explanation of maternal hostility, a hierarchical 
regression analysis was performed. Maternal hostility was assessed via the EA Non-Hostility 
scale with higher scores representing less observed hostility between parent and child. Variables 
that explained maternal Non-Hostility were entered in three steps. In step one, maternal Non-
Hostility was the dependent variable and dichotomous ratings of the presence or absence of 





emotion “go” conditions were entered in to the equation. In step three, the interaction between 
exposure to psychological aggression and EGNG False Alarm Rates were added into the 
equation. Before hierarchical multiple regression analysis was performed, the independent 
variables were examined for collinearity. Results of the variance inflation factor (all less than 10) 
suggest that the estimated bs are well established in the following regression model. 
 As depicted in Table 19, maternal exposure to psychological aggression was consistently 
associated with maternal hostility. Across all models, exposure to psychological aggression was 
negatively associated with maternal hostility (a low score on the Non-Hostility scale) such that 
those adolescent mothers who had experienced psychological aggression were more hostile 
during parent-child interactions. Specifically, model one was significant with exposure to 
psychological aggression associated with more hostile parenting, F(1, 53)=8.32, p=.006)). 
Specifically, exposure to psychological aggression was negatively associated with maternal Hon-
Hostility, b= -1.57, se= .55, t=-2.95, p=.006 such that those adolescent mothers who experienced 
psychological aggression were more hostile when interacting with their children. Neither the 
inclusion of the main effects for EGNG False Alarm Rate in emotion “go” nor the interaction 
between EGNG False Alarm Rate and exposure to psychological aggression explained 
significantly more variance in scores of maternal hostility.  
Following the hierarchical regression analysis, a mediation model was conducted using 
the Haye’s PROCESS statistical software on SPSS (Preacher & Hayes, 2004; Hayes, 2018) in 
order to compute direct and indirect effects, using 5,000 bootstrap replications and a 95% 
confidence interval. The mediation analysis assessed whether maternal emotion regulation 
(EGNG False Alarm Rate in emotion “go” conditions) mediated the relationship between prior 





significant (p>.05) with no significant indirect effects. Specifically, the False Alarm Rate in the 
Angry Go/Neutral NoGo condition did not mediate the relationship between adolescent mother’s 
exposure to psychological aggression and maternal hostility b=.01, 95% [-.14, .15] nor did the 
False Alarm Rate in the Fearful Go/Neutral NoGo condition of the task b=.08, 95% [-.56, .31]. 
Similarly, neither False Alarm Rate in the Fearful Go/Neutral NoGo b=.01, 95% [-.21, .23] nor 
False Alarm Rate in the Happy Go/Neutral NoGo conditions b=-.21, 95% [-.56, .12] were shown 
to be significant mediators. Thus, there was not sufficient evidence to suggest that maternal 
emotion regulation, as measured by the False Alarm Rate of the EGNG task, mediated the 
relationship between adolescent mother’s exposure to psychological aggression during the final 








     B SE b t      Adjusted     R2       F         F 
         R2       Change          Change 
  
Model 1        .12          .14    8.32**  8.32** 
Constant         26.63        .45          59.59   
Psychological Aggression            -1.57         .53      -.37     -2.95** 
 
Model 2        .21    .14     3.79**  2.43   
Constant                                      25.89           .60                43.30** 
Psychological Aggression           -1.30           .55      -.30    -2.36*        
EGNG FA Rate Angry “Go”         -.43         1.88      -.03      -.23 
EGNG FA Rate Fearful “Go”       5.09         2.12       .34      2.40 
EGNG FA Rate Sad “Go”           -1.83         1.80      -.13     -1.02 
EGNG FA Rate Happy “Go”        2.52         2.27       .15      1.11 
 
Model 3                                                                                             .17           .03    2.20*       .04 
Constant       26.70           .96                 27.86** 
Psychological Aggression           -2.35         1.08       -.55    -2.17* 





EGNG FA Rate Fearful “Go”      3.39         4.36        .32       .79 
EGNG FA Rate Sad “Go”          -2.24         4.00       -.16      -.56 
EGNG FA Rate Happy “Go”.      1.10         3.72        .07       .30 
EGNG FA Rate Angry “Go” 
x Psychological Aggression.        2.53         5.47        .18      .46 
EGNG FA Rate Fearful “Go”  
x Psychological Aggression.        2.65         5.04        .17      .52 
EGNG FA Rate Sad “Go”  
x Psychological Aggression            .59        4.51        .04      .13 
EGNG FA Rate Happy “Go” 
x Psychological Aggression         3.50         5.14        .14      .68 
  
 
Hypothesis Two - Part Two (Maternal Hostility): Supplemental Analysis 
 
 As with the first part of hypothesis two, an additional hierarchical regression was 
calculated in order to account for the differential impact of anxiety and depression on the 
hostility of parenting behaviors. In model one, the control variables of maternal depression, 
maternal anxiety and the age of the child were included in analysis. This model was not 
significantly associated with maternal hostility (Non-Hostility F(4,51)=.39, p=.815). The second 
model included the additional variable of maternal exposure to psychological aggression. This 
model was significantly associated with maternal hostility as measured on the Non-Hostility 
Scale F(1,50)=8.85, p=.005. Those mothers who were exposed to psychological aggression 
scored lower on ratings on this scale b= -1.57, se= .54, t=-2.90, p=.005. In other words, those 
mothers who had experienced psychological aggression were more hostile when interacting with 
their children when accounting for maternal depression, maternal anxiety and the age of the 
child. Model three included EGNG False Alarm Rate in the Fearful Go/Neutral NoGo and Sad 
Go/Neutral NoGo conditions. This model was not significantly associated with maternal Non-
Hostility F(2,50)=2.09, p=.135. The final model included the respective interactions between 





EGNG False Alarm Rates. This model was not significantly associated with maternal Non-
Hostility F(6,44)=.78, p=.589.  
Hypothesis Three: Adolescent mothers who are more sensitive during interactions 
with their children are hypothesized to have more variability in their mean reaction times 
between EGNG trials when the emotion is the “go” cue. Specifically, they will evidence 
greater variability in their reaction times between EGNG conditions when positive (i.e., 
happy) as opposed to negative (i.e., sad or angry) faces are presented. The same variability 
in mean response time will not be observed for those mothers who are less sensitive during 
dyadic interactions.  
The Breusch-Pagan test (also known as the Cook-Weisberg test) is commonly used for 
linear regression in order to assess heteroskedasticity (Breusch & Pagan, 1979; Cook & 
Weisberg, 1983). If this test is significant, then it is concluded that the variance of the outcome 
variable is linearly related to the predictor variable. That is, the Breusch-Pagan test assesses 
whether there is a linear trend in the variance of the outcome variable (EA Maternal Sensitivity) 
that is dependent on the values of the independent variable (mean reaction time of EGNG task) 
in a regression analysis. In this case, the test was utilized to assess whether the variance of errors 
in mean reaction times in the emotion “go” conditions of the EGNG task (ie., Angry Go/Neutral 
NoGo, Fearful Go/Neutral NoGo, Sad Go/Neutral NoGo and Happy Go/Neutral NoGo) varied 
across the coded maternal sensitivity of all participants. In other words, the test was used to 
compare mean reaction time between subjects in each of the four EGNG conditions. The test also 
allowed for a comparison of results between each of the EGNG conditions (i.e., comparing 





reaction time in each EGNG emotion “go” condition were then plotted against EA Sensitivity 
ratings in order to provide further information about the direction of this relationship.  
Adolescent mothers who were rated as behaving more sensitively when interacting with 
their children demonstrated lower error variance in their mean reaction times in the EGNG 
Happy Go/Neutral NoGo condition than those mothers who were rated as being less sensitive Χ2 
(1) = 5.59, p < .05. There were no systematic differences in the error variances of mean reaction 
time in relation to maternal sensitivity for the other three EGNG conditions. Thus, the same 
relationship between maternal sensitivity and mean reaction time variability is not present in the 
negatively valenced EGNG emotion “go” conditions as were present in the positively valenced 






Standardized Residuals by EA ratings of Maternal Sensitivity for Reaction Time in Each of the Four Conditions of the EGNG 
“Emotion Go” conditions 
LogTransformed Angry Go/Neutral NoGo  
Standardized Residuals by Sensitivity 
 
EA Sensitivity 
LogTransformed Fearful Go/Neutral NoGo  
Standardized Residuals by Sensitivity 
 
EA Sensitivity 
Sad Go/Neutral NoGo  
Standardized Residuals by Sensitivity 
 
EA Sensitivity 
Log Transformed Happy Go/Neutral NoGo  
Standardized Residuals by Sensitivity 
 
EA Sensitivity 





Hypothesis Four: Prior trauma exposure (as assessed by the CTSPC Psychological 
Aggression scale) will be inversely related to the ability to identify negative affect facial 
expressions when these expressions are the “go” cue respectively (EGNG Sad Go/Neutral 
NoGo; Fearful Go/Neutral NoGo, Angry Go/Neutral NoGo conditions). Specifically, 
adolescent mothers who have experienced greater trauma will be less accurate in 
identifying sad and fearful facial expressions than those adolescent mothers who have 
experienced little or no trauma. This finding will be evident in the models of D-prime 
(lower D-prime values in adolescent mothers who experienced psychological aggression). 
Contrary to the hypothesized association, adolescent mothers who experienced 
psychological aggression during the final year they lived at home were no less accurate in the 
discrimination of sad, angry and fearful from facial expressions from those that were neutral. 
Table 20 
Correlations between CTSPC Psychological Aggression Exposure and Emotion Recognition in 















Hypothesis Four: Supplemental Analysis 
 Three separate hierarchical regression models were run in order to further investigate the 
relationship between exposure to psychological aggression and the recognition of fearful, sad 
and angry facial expressions when accounting for maternal depression and anxiety. However, 












Chapter 5: Discussion 
 Normative increases in sensation seeking, impulsivity and emotional lability are 
hallmarks of adolescence (Hall, 1904; Harden & Tucker-Drob, 2011; Smith et al., 2013; Soto et 
al., 2011; Steinberg, 2007; 2008; 2010; Zimmerman & Iwanski, 2014). In fact, adolescents’ 
diminished ability to accurately assess and respond to risk is considered a main source of 
morbidity among adolescents (Dahl, 2004), with temporary increases in anti-social and risk-
taking behavior occurring even for those adolescents who experience no long-term consequences 
(Farrington, 1995; Hughes et al., 1992). Although numerous theories exist to explain these 
behavioral shifts, there is broad agreement that they are associated with functional and 
morphological changes in the brain with the areas that are most impacted being those associated 
with response inhibition and emotion regulation (Giedd et al., 1999; Lenroot & Giedd, 2006; 
Paus, 2005; Steinberg & Morris, 2001; Spear, 2000).   
 Considering the importance of regulatory capacities in the delivery of positive parenting 
practices, these neurological shifts present a particular challenge for adolescent parents. 
Increasing evidence suggests that emotional and cognitive control capacities are highly related to 
parenting practices with those parents who are able to modulate their own emotional responses 
best able to cultivate positive, sensitive and non-hostile or abusive home environments for their 
children (Chico et al., 2014;Crandall et al., 2015; Deater-Deckard et al., 2012; Gonzalez et al., 
2012; Morris et al., 2007; Skowron & Platt, 2005; Sonuga-Barke at al., 2002; Watkins & Marsh, 
2009). Adolescent mothers frequently enter parenthood having experienced early adversity, 
trauma and maltreatment, further placing adolescent mothers at risk for disrupted parent-child 
relationships (Abajobir et al., 2017; Bissell, 2000; Levine et al., 2001; Noll et al., 2008; Pirog et 





(Briere & Rickards, 2007; Burns et al., 2010; Cloitre et al., 2005; Cloitre et al., 2008; Ehring & 
Quack, 2010; Marx & Sloan, 2002; Marusak et al., 2014; McLean et al., 2006).  
 The aim of this dissertation was to contribute to the current body of literature linking 
maternal emotion regulation capacities (including both the recognition of emotions as well as 
behavioral inhibition in emotional contexts) with positive parenting practices. This study sought 
to extend the current understanding of these associations by exploring the ways in which early 
life exposure to interpersonal trauma and psychological aggression influenced the regulatory 
capacities and parenting behaviors of a sample of high-risk adolescent mothers. To date, few 
studies have utilized an ecologically valid computerized measure of response control and 
behavioral inhibition under emotionally salient conditions in conjunction with multiple observer 
coded video observations of parenting behaviors. Additionally, this study’s sample represents a 
unique and highly vulnerable population as the participating adolescent mothers reported 
significant levels of trauma exposures. For example, 46.7% reported having experienced physical 
violence in their home, 37.3% reported having witnessed violence in their home, 45.3% reported 
having witnessed violence in their community and 40% reported prior foster care involvement. 
At the time of the study, all participants and their children were residing in state supported TLPs. 
TLPs provide an alternative setting for those adolescents who are unable to meet the living 
requirement due to abuse, neglect or other family circumstances (Collins et al., 2000). 
This study sought to investigate the following questions among this highly vulnerable 
population: Is the recognition of facial expressions with a negative valence associated with 
maternal sensitivity? Is maternal emotion regulation positively associated with prior maternal 
trauma and negatively associated with positive parenting practices? Do maternal emotion 





sensitivity and hostility? Will adolescent mothers who are more sensitive when interacting with 
their children evidence differences in their mean reaction times between positive and negative 
emotional conditions whereas those mothers who are less sensitive will not? Is prior trauma 
exposure inversely related to the ability to recognize facial expressions with a negative affect? 
5.1 The Recognition of Facial Expressions with a Negative Valence and Maternal 
Sensitivity 
 As hypothesized, when accounting for the age of the child, maternal anxiety and maternal 
depression, those adolescent mothers who were better able to recognize sad facial expressions 
were more sensitive when interacting with their children. However, contrary to the hypothesized 
association, those mothers who were better able to recognize fearful facial expressions were less 
sensitive during dyadic interactions when holding constant the age of the child, maternal 
depression and maternal anxiety. In this study’s sample, there were no significant interactions 
between the recognition of negatively valenced facial expressions and maternal ratings of 
depression and anxiety with sensitivity of parenting behaviors. 
 Although maternal sensitivity remains a challenging construct to operationalize, there is 
broad agreement that sensitive mothers are those that are able to accurately intuit and respond to 
the mental states that underlie their children’s behavior. In line with this conceptualization of 
maternal sensitivity, the EA Maternal Sensitivity Scale includes ratings of maternal affect 
towards the child as well as ratings of the appropriateness of maternal responses and the clarity 
of maternal perceptions of the child’s behavior. It makes sense, then, that a nuanced ability to 
discriminate sad from neutral facial expressions would be associated with more developed and 
sensitive perceptions of and responses to young children. As such, this study’s finding that 





during a computerized task were also more sensitive when interacting with their children is in 
line with currently accepted conceptualizations of maternal sensitivity.  
On average, when compared to studies of adult mother-child dyads, the adolescent 
mothers in this study sample were rated as less sensitive than their adult mother-child 
counterparts (Ekmekci et al., 2016). This is in line with studies that have found that adolescent 
mothers are less sensitive (Berlin et al., 2002; Rafferty et al., 2011), less affectionate (Krpan et 
al., 2005) and evidence reduced changes in cortisol and heart-rate levels in response to the sound 
of their children’s cries (Giardino et al., 2008) when compared to adult parents. However, the 
positive association between the ability to discriminate sad faces and observed sensitivity in 
parenting suggests that even among adolescent mothers there are individual differences in 
sensitivity and that these differences correspond with the ability to perceive sadness in faces. 
Considering that adolescent mothers and their children have been shown to spend more time in 
negative as opposed to positive affective states (Crugnola et al., 2014), adolescent parents’ 
ability to detect sadness may provide one avenue for supporting adolescent mothers in 
developing healthy and attuned relationships with their children.  
 The inverse relationship between the ability to discriminate fearful facial expressions and 
the sensitivity of observed parenting behaviors was unexpected in that the accurate 
discrimination of fearful from neutral facial expressions was associated with less sensitive 
parenting. In fact, those adolescents who more readily discriminated fearful facial expressions 
were rated less sensitive in their parenting than their counterparts who failed to recognize fear. 
This inverse relationship was present even after accounting for maternal anxiety and depression.  
It is possible that the relationship between the recognition of fearful facial expressions and 





include. For example, although this study did not capture a significant relationship between 
trauma exposure and the discrimination of fearful facial expressions, the high level of trauma 
exposures reported by this sample (see Table 6) may have impacted their response to fearful 
faces in ways that were not captured by the study. Trauma responses are complex and can 
include either an over-sensitized and inclusive or an overinhibited and frozen pattern of 
responding. Thus, it is possible that some mothers who failed to discriminate fearful faces from 
those that were neutral were able to recognize the stimulus but overinhibited (i.e., did not press 
the button) in their response in this condition. On the other hand, reduced sensitivity to fearful 
facial expressions may allow young mother’s to feel less overwhelmed. This finding might 
suggest some similarity to the finding that mothers who experienced activation in regions of the 
brain that related to emotion recognition and empathy in response to children’s crying were 
actually less sensitive and more intrusive than were mothers who brains were activated in regions 
associated with inhibition and emotion regulation. An optimal reflective distance from a 
children’s distress may increase mothers’ ability to attune to their children and respond 
appropriately to their needs (Musser et al., 2012).  
Another lens through which we could explain this finding may be the potential 
interaction between arousal and regulation. For example, one study (Augustine & Leerkes, 2019) 
explored individual differences in maternal sensitivity to infant distress by examining whether 
adult mothers’ physiological responses interacted to predict sensitivity in a fear task (i.e., when 
completing a task with their children designed to elicit a fearful response). Here, maternal 
physiological arousal (as measured by skin conductance level arousal) related to greater 
sensitivity only for those mothers who displayed physiological regulation (respiratory sinus 





regulatory processes as it indicates a withdrawal of the parasympathetic nervous system 
influence on the heart. This mechanism is viewed as an adaptation that allows for coping or 
regulation in response to environmental threats (Porges, 2007). Thus, greater levels of arousal in 
response to fearful cues only improved maternal sensitivity in those mothers whose regulatory 
capacities were more intact.  
In terms of the present study, then, the inverse relationship between the ability to 
discriminate fearful facial cues and maternal sensitivity may be understood, in part, through the 
differential impact of regulatory capacities on maternal sensitivity. Not only do adolescents 
experience a well-documented normative deficit in regulatory capacities but, on average, the 
high-risk adolescent mothers in the current study’s sample had experienced a high level of 
adversity and trauma which is known to further depress regulatory capacities. Indeed, when 
compared to a sample of their peers, the adolescents in this sample evidenced lower average 
regulatory capacities (see Table 13). Thus, the inverse relationship between the ability to 
discriminate fearful from neutral facial expressions during a computerized task and observed 
maternal sensitivity may suggest that those adolescent mothers who most accurately discerned 
fearful facial expressions were unable to adequately regulate their arousal responses when 
interacting with their children.   
5.2 Maternal Trauma, Emotion Regulation, and Maternal Sensitivity 
Extant literature has demonstrated broad links between maternal cognitive control and 
parenting behaviors (Crandall et al., 2015). For this study, emotion regulation was defined as the 
ability to regulate impulsive responding in the context of emotional information. EGNG false 
alarm rate when emotional faces were the “go” cue was used to capture maternal emotion 





maternal emotion regulation and maternal sensitivity such that those adolescent mothers who 
made more false alarms (pressed the button when should have inhibited) in the sad emotion “go” 
condition were less sensitive during dyadic interactions than those mothers who made fewer 
false alarms. This relationship remained significant when holding the constant the age of the 
child, maternal depression and maternal anxiety.  
This study’s findings suggests that the ability to recognize sad emotion was associated 
with increased sensitivity. Considering that adolescent mothers and their children have been 
shown to spend significant time in negative affective states, and that crying constitutes infants’ 
primary mechanism for communicating their needs, understanding the specific role of emotion 
regulation in the face of sadness is of particular importance. The complex demands of parental 
self-regulation in response to child distress have been captured in studies of maternal 
neurophysiological research (Swain et al., 2007) with studies demonstrating a distinction 
between behavioral expression and self-report efforts at self-regulation (Rosenberg & Ekman, 
2005). For example, one study found that specific patterns of neurological activation indicating 
self-regulation (i.e., maternal frontal cortical asymmetry) were associated with increased 
maternal sensitivity (Killeen & Teti, 2012). These findings were extended by a study (Leerkes et 
al., 2016) demonstrating that maternal arousal was only associated with maternal responsiveness 
when accompanied by indicators of physiological regulation (i.e., vagal withdrawal). In terms of 
this study’s findings, then, those adolescent mothers who exhibited lower emotion regulation 
capacities in the face of cues of sadness may exhibit the same pattern of impulsivity when 
responding to their children’s cues of distress. Sensitive responding requires self-regulation prior 
to any response or soothing of a distressed baby. Implications for clinical work are discussed 





  Unexpectedly, not all emotion recognition aided young mothers in providing sensitive 
care to their children. There was a significant interaction between maternal exposure to 
psychological aggression and maternal emotion regulation during the EGNG Fearful Go/Neutral 
NoGo condition in the explanation of maternal sensitivity. Specifically, and as might be 
expected, increased behavioral impulsivity in the fearful emotion “go” condition was associated 
with decreased maternal sensitivity, but only for mothers who had not reported experiencing 
psychological aggression. For adolescent mothers who had experienced psychological 
aggression, an inverse relationship between False Alarm rate in the fearful emotion “go” 
condition and maternal sensitivity was observed. For these mothers, increased behavioral 
impulsivity (i.e., increased false alarms in the fearful emotion “go” condition) was associated 
with increased maternal sensitivity. There were no significant interactions between maternal 
depression or anxiety and EGNG false alarm rate in emotion “go” conditions that explained 
maternal sensitivity. Further, there was not enough evidence to support the hypothesis that 
EGNG false alarm rate mediated the relationship between maternal exposure to psychological 
aggression and maternal sensitivity. 
Generally, those parents who are able to self-regulate in the face of emotional arousal are 
best equipped to accurately interpret and respond to their children’s cues. Thus, the positive 
association between maternal emotion regulation and maternal sensitivity among those mothers 
who had not experienced psychological aggression is in line with current conceptualizations of 
parenting behavior as reflective of parental cognitive control capacities (Crandall et al., 2015; 
Deater-Deckard et al., 2012; Morris et al., 2007; Sonuga-Barke et al., 2002). This study would 
seem to suggest, however, that the relationship between regulation in the face of cues of fear and 





more complex. In fact, although the traumatized but sensitive mothers in this study’s sample 
were more dysregulated during the EGNG trial with fearful faces as the stimulus, they were more 
self-regulated and sensitive during observed parent-child interactions.  
It is possible that this finding could be due to limitations in sampling during the dyadic 
observations. It is also possible that, when with their own children, mothers who were exposed to 
psychological aggression were able to reregulate in a way that they were unable to accomplish 
during the EGNG task. The presence of cues that remind individuals of past trauma has been 
associated with a dysregulating reexperiencing of the emotions associated with the initial trauma. 
Studies have found that restoring details of the individual’s current context (i.e., reminding 
individuals of their current setting in a way that helps them to differentiate their current context 
from their past trauma) is reregulating (Liberzon & Abelson, 2016). One classic example of this 
reregulation is teaching war veterans to notice details of context such as safe location and nearby 
traffic sounds when they are exposed to sudden loud noises such as a car backfire. It is possible, 
then, that the presence of a child may have allowed the adolescent mothers in this study to 
differentiate their current setting and experience from the re-experiencing of their past trauma in 
a way that was not only regulating but allowed for more accurate perceptions of their child’s 
affect than the appearance of fearful faces during the EGNG trail with fearful facial expressions.   
5.3 Maternal Trauma, Emotion Regulation and Maternal Hostility 
 As hypothesized, accounting for the age of the child, maternal anxiety and maternal 
depression, those mothers who experienced psychological aggression were more hostile during 
dyadic interactions with their children than those who did not (i.e., lower scores on the EA Non-
Hostility scale). This finding is in line with studies that have shown that mothers who 





with their own children (Bailey et al., 2012; Lyons-Ruth & Block, 1996; Lyons-Ruth et al., 
1999). Additionally, early maternal exposure to interpersonal aggression has been associated 
with less sensitive and more hostile and intrusive parenting behavior (Kaufman et al., 1987; 
Madigan et al., 2019) with some evidence suggesting that these disruptions are particularly 
significant when maternal maltreatment took place at the hands of the young mother’s 
attachment figure (Ensink et al., 2016; Fonagy et al., 1991; George et al., 1996; Vaillancourt et 
al., 2017).  
 One explanation for these intergenerational patterns of disrupted parenting behavior lies 
in the way parents who endured early maltreatment, particularly at the hands of a caregiver, go 
on to experience a conflict between their own attachment systems and their caregiving 
behavioral systems. In other words, those children who were maltreated by an attachment figure 
are at risk for developing disorganized attachments throughout their lives because their early 
experiences simultaneously triggered their approach (i.e., instinct to seek comfort from their 
attachment figure) and avoidance (i.e., instinct to flee the attachment figure who was a 
simultaneous source of alarm) responses. The impossibility of resolving these competing 
instincts lays the foundation for later disoriented and disorganized responses during situations in 
which the attachment system is activated, for example, when these adults interact with their own 
children (Main & Hess, 1990). Trauma exposed mothers, then, may experience an elevated need 
to maintain their own vigilance and self-protection, even within the context of caring for their 
children, a context which requires responding to bidirectional interactions and signals of 
affection and emotion (Bowlby, 1969; Lyons-Ruth & Block, 1996; George & Solomon, 2008). 
Consequently, those who enter parenthood with unresolved memories of past maltreatment are at 





intergenerational transmission of risk was evident in one study which found that approximately 
80% of children whose parents were rated as “unresolved” on the Adult Attachment Interview 
developed disorganized attachments with their own children (Hesse et al., 2003; Lyons-Ruth & 
Jacobvitz, 1999).  
There was not sufficient evidence to suggest that maternal emotion regulation 
demonstrated in the EGNG trials was significantly associated with maternal non-hostility, nor 
was there evidence to support a significant interaction between maternal exposure to 
psychological aggression and maternal emotion regulation in the explanation of maternal non-
hostility. Finally, there was not sufficient evidence to suggest that maternal emotion regulation 
capacities mediated the relationship between maternal exposure to psychological aggression and 
maternal non-hostility. It is possible that the lack of a significant relationship between maternal 
emotion regulation and maternal hostility is reflective of the measures used in this study. 
Specifically, the EA Non-Hostility scale captures both overt (i.e., lack of frightening 
behavior/tendencies, does not lose cool during low and high challenge/stress times) and covert 
(i.e., lack of mocking, ridiculing, or other disrespectful statement and/or behavior and general 
demeanor) hostility. While a positive association between maternal exposure to psychological 
aggression and both overt and covert forms of hostility might be expected, the relationship 
between maternal emotion regulation and hostility may be more complex. Specifically, while 
deficits in maternal emotion regulation may manifest themselves in moments of maternal 
dysregulation leading to expressions of overt hostility between parent and child, emotion 
regulation and impulse control may not play a role in expressions of covert or more 





less situational or state triggered and instead more deeply related to traits and even 
psychopathology.   
5.4 Reaction Time Consistency Across Emotion “Go” Conditions and Maternal Sensitivity 
The hypothesis that, overall, adolescent mothers who were more sensitive would 
evidence greater differences in their mean reaction times between positive and negatively 
valenced EGNG emotion “go” conditions was partially supported. There was no relationship 
between maternal sensitivity and mean response time variability in the negatively valenced 
EGNG emotion “go” conditions. This finding is understood in the context of extant literature 
which has demonstrated adolescents’ developmentally normative challenges with the regulation 
of emotions, particularly those that are negative (Somerville et al., 2010; Soto et al., 2011; 
Zeman et al., 2006; Zimmerman & Iwanski, 2014). Not only are adolescents highly labile and 
emotionally reactive, but they struggle to regulate themselves when confronted with negative 
emotional stimuli. Consequently, the finding that the adolescent mothers in this study evidenced 
inconsistent response times when faced with negatively valenced emotional stimulation is in line 
with current research on the regulatory capacities of adolescents. 
However, a difference in response time consistency did emerge between those adolescent 
mothers who were more and less sensitive during the EGNG happy emotion “go” condition. 
Specifically, there was a significant relationship between maternal sensitivity and mean response 
time variability in the EGNG happy emotion “go” condition suggesting that those mothers who 
were more sensitive during dyadic interactions also all responded within approximately the same 
amount of time when stimulated by positively valenced emotion faces on a computerized task. 
Here, those adolescent mothers who were more sensitive evidenced less error variance in their 





mothers who were more sensitive during dyadic interactions with their children were also more 
stable and consistent with other sensitive mothers in the time it took for them to respond to 
happy faces on the EGNG when compared to other sensitive mothers. Less sensitive mothers 
evidenced high error variance in their mean reaction times across all EGNG emotion “go” 
conditions, regardless of the valence of the emotion.  
This finding suggests that under optimal conditions, with no stressful facial cues (i.e., 
when presented with happy as opposed to sad, fearful or angry faces), those mothers who are 
more sensitive during dyadic interactions were consistent with each other in their average 
response times during the computerized task. For these mothers, the average response time was 
close to the mean for all mothers, neither too fast nor too slow. The mean reaction time for less 
sensitive mothers were further from this mean and more widely varied. This suggests that there 
may be some sort of optimal timing in terms of the pace of responding to children that, neither 
too slow nor too fast, provides a feeling of relatedness. It also suggests that all adolescent 
mothers were somewhat dysregulated by the presence of negative facial cues, with the difference 
between sensitive and sensitive mothers only emerging under optimal and non-stressful 
conditions.  
5.5 Maternal Trauma and the Recognition of Facial Expressions with a Negative Valence  
 Contrary to the hypothesized association, those adolescent mothers who experienced 
psychological aggression during their final year at home were no less able to discriminate sad, 
fearful and angry facial expressions from those that were neutral. This relationship was non-
significant even after accounting for maternal anxiety and depression. The absence of a 
significant finding may indicate limitations in this studies measures or in the available measures 






 Parenting behavior is complex and multidetermined with both situation factors, such as 
maternal exposure to maltreatment, and trait-based factors, such as maternal regulatory 
capacities and characterological factors, impacting parents’ ability to respond to their children. 
Further, variables that are associated with adolescent parenthood, including early exposure to 
maltreatment also impact maternal emotion regulation and parenting behavior making it difficult 
to determine whether disrupted attachments and nonoptimal interactions observed among 
adolescent parents and their children are the cause or consequence of early childbearing. 
Although the inclusion of adolescent mothers living in TLPs marks a main strength of this study, 
the conclusions drawn are limited by the generalizability of the sample. In addition to 
experiencing housing instability and homelessness necessitating their stay in a TLP, the sample 
was highly traumatized. On average, participants reported exposure to three discrete traumatic 
events with 71% reporting that they had been “beaten up, shot at or threatened to be hurt badly.” 
Further, 40% of participants reported prior foster care involvement. As such, these results may 
not generalize to those adolescent mothers who have increased stability and support available. 
Future research including a broader sample of adolescent mothers, and one that accounts for 
increased variability in both social support and trauma exposure, may provide increased insight 
into the relationship between trauma exposure, regulatory capacities and parenting practices 
among this population. Further, research including an adult parent-child comparison group might 
allow for a more nuanced understanding of the ways in which regulatory capacities predict 
parenting behavior differentially among adolescent and adult parents. Additionally, it is possible 
that a larger sample size would allow for the detection of small and medium effects that were not 





There were also limitations with regard to the measures used in this study. The inclusion 
of measures that capture the attachment patterns, defenses or traits of subjects might shed light 
onto some of this study’s more surprising results. For example, the inclusion of a measure such 
as the Fight, Flight or Freeze Questionnaire (Maack et al., 2015) might specify anxiety traits 
corresponding to subjects’ responses that aren’t revealed by more global anxiety scales. 
Alternately, future research might include a measure of parents’ attachments such as the Adult 
Attachment Interview. The inclusion of this measure would allow an examination of the specific 
behavioral patterns and responses associated with both disorganized infant attachments as well as 
with adults who are classified as “unresolved” with regards to their childhood traumas. Some of 
this study’s findings suggest possible involvement of extreme states such as dissociative 
experiences (Hess & Main, 2000; Main & Morgan, 1996). Dissociation is marked by a failure to 
integrate memory, consciousness and identity which is often related to past trauma. One study 
providing empirical support for the role of dissociative processes in adult’s unintegrated 
understanding of their past maltreatment found that those people who described unresolved 
traumas during the AAI also rated high on a measure of dissociative states of consciousness 
indicating a link between attachment-related traumas and a tendency towards dissociative states 
(Hess & Van Ijzendoor, 1999; Liotti, 2004). This finding matches others linking childhood and 
adolescent trauma with later dissociation (Ogawa et al., 1997; Carlson, 1998) which ultimately 
interferes with communication between parent and child (Hesse & Main, 2000; Hess et al., 
2003). Although some manifestations of parental disorganization and dissociation may manifest 
in frightening or frightened behavior, alternate presentations may appear as a frozen or 
disconnected responses to a child’s distress (Liotti, 2004). Although this study did not include a 





increased impulsivity during the EGNG fearful emotion “go” condition may have responded 
with a hypervigilant as opposed to numbed or dissociated responses while those who under-
responded were unable to respond in an organized way at all. Thus, the positive association 
between impulsivity in the face of fearful emotional stimulation and maternal sensitivity may 
suggest that while impulsivity is problematic for maternal sensitivity, dissociative or 
disorganized states are even more detrimental.  
In addition, the measure of anxiety used in the current study did not differentiate state 
versus trait anxiety. While state anxiety (situational anxiety) can be disorganizing and 
dysregulating, trait anxiety (more active in anticipation) is associated with improved emotion 
regulation in some studies (Attwood et al., 2017). It is also possible that EGNG facial stimuli 
making use of child faces might provide increased insight into the participants regulatory 
capacities. Future research including a measure of parental emotion regulation during parent-
child interactions might enhance this study’s findings on the role of regulatory capacities in 
parenting behavior among adolescent parents by providing a measure of what was happening 
within mothers during dyadic interactions.  
However, despite these limitations, this study makes a strong contribution to the current 
body of literature in seeking to understand the complex and multidetermined relationship 
between maternal trauma, emotion regulation and parenting. Specifically, the use of ecologically 
valid multiple observer coded measure of parent-child interaction represents a strength of this 
study. Additionally, the use of a computerized measure of emotional regulation marks an 
improvement on self-report measures of these abilities which require a level of self-awareness 
and self-reflection for accurate reporting. Finally, the uniqueness of the sample marks an 





population, risk that is further compounded for those adolescent mothers who are homeless and 
thereby functioning without a substantial network of support. While debate continues as to 
whether some of these risk factors are the cause or consequence of entering parenthood 
prematurely, early life trauma, adversity and maltreatment are associated with early childbearing 
and early childbearing is associated with later challenges. Further, the risks associated with 
adolescent parenthood have been shown to extend from parent to child with the children of 
young parents vulnerable to a range of suboptimal outcomes. Consequently, understanding how 
to best support these highly vulnerable adolescent mothers and their children is of great public 
health importance. The inclusion of a sample of theses mothers and their children in this study, 
then, provides insight into the unique needs of this population, reflecting both their strength and 
resilience as well as their challenges. 
5.7 Clinical Implications and Directions for Future Research 
 Although numerous interventions exist with the goal of improving parent-child 
relationships and decreasing the maltreatment of children, few have evidenced efficacy (Euser et 
al., 2015). Further, there is evidence that those mothers who experienced maltreatment as 
children may be less available to later parenting interventions, placing themselves and their 
children at risk for disrupted attachments (Agnew-Blais, J., & Danese, A., 2016). Finally, few 
interventions exist that are designed to meet the complex, and often competing, needs of 
adolescent mothers and their children. Future research studying parenting interventions with a 
component specifically targeting adolescent mothers’ emotion regulation capacities may offer 
hope for supporting these young parents as they engage in the dual task of progressing their own 





 Additional analyses of this study’s data should also be considered for future research. 
Specifically, it is possible that additional analyses including a comparison between the EGNG 
emotion “go” and “no go” conditions might allow for a more nuanced understanding of the 
complex relationship between maternal behavioral activation in emotional conditions, maternal 
trauma exposure and parenting behavior. Operationalizing emotion discrimination and emotion 
recognition variables as the mean scores between emotion “go” and emotion “no go” trials 
should be considered. Consequently, further analysis using repeated measures in place of 
hierarchical regression should be considered. Analysis with repeated measures would account for 
dependency among measurements within each participant across EGNG trials and conditions 
thereby allowing for a more precise and nuanced operationalization of maternal behavioral 
regulation in the context of emotional information.  
Finally, although studies suggest that the EA scales are valid among diverse samples 
(Derscheid, 2012; Howes et al., 2009), there may be some limitations with regards to the cross 
cultural interpretation of this measure of maternal sensitivity. The EA scales were initially 
developed and normed within a dominant-culture sample and extant literature suggests that some 
notions regarding the expression of emotion, as well as assumptions regarding communication 
within parent-child interactions, are embedded within their broader cultural contexts (Harwood et 
al., 1999). Future research should continue to explore the impact of cultural context on the 
measurement of maternal sensitivity and hostility within parent-child interactions. 
 This study’s findings also offer insight into potential avenues for effective clinical 
interventions. Specifically, clinicians who work with adolescent mothers and their children might 
consider the unique developmental needs of these young parents, taking into account the ways in 





to their children’s cues. Supporting mothers in identifying and reflecting on the subtle affective 
cues of their children may offer one avenue for clinical interventions. One method of 
intervention includes the use of video feedback which would allow clinicians to record parents 
interacting with their children before reviewing the tape with the parents. The use of video 
feedback would allow clinicians to help parents discriminate the subtle facial cues of their 
children before reflecting on the bidirectional dyadic interaction in a highly structured and 
regulated setting. Further, clinicians might support parents in reflecting on their experience of the 
interaction when it occurred, their emotional versus observing experience watching the tape and 
the ways in which their patterns of relating and responding to their children have been influenced 
by their interpersonal history. Dialectical behavioral therapy (DBT) techniques and mindfulness 
practices might be helpful to these young mothers in developing self-awareness and self-







 Adolescent mothers enter parenthood at a time when their own normative developmental 
needs are, in many ways, at odds with the requirements of caring for a young child. 
Compounding these challenges, adolescent mothers often enter parenthood having experienced 
trauma and early maltreatment further stressing the parent-child relationship. This dissertation 
extends the current body of literature by investigating the complex relationship between maternal 
exposure to psychological aggression, maternal regulatory capacities and parenting behaviors 
among a high-risk sample of adolescent mothers. 
 This study found evidence for the complex associations among these variables. 
Specifically, there was a significant positive association between the accurate discrimination of 
sad from neutral facial expressions and maternal sensitivity. The accurate discrimination of 
fearful from neutral facial expressions, however, was associated with less sensitive parenting. 
Additionally, there was a significant relationship between impulsivity in the face of emotional 
stimulation and maternal sensitivity such that those adolescent mothers who were more 
impulsive when confronted with “sad” emotion faces during the EGNG emotion “go” task were 
less sensitive than those mothers who were more regulated and less impulsive when completing 
the same task. This study also found evidence for a significant interaction between maternal 
exposure to psychological aggression and maternal impulsivity in the face of “fearful” emotion 
cues in the explanation of maternal sensitivity. Specifically, for those adolescent mothers who 
had not experienced psychological aggression, increased impulsivity when confronted with 
fearful facial expressions on the EGNG fearful emotion “go” trial was associated with reduced 
maternal sensitivity. For those adolescent mothers who had experienced psychological 





and maternal sensitivity was present. There was not sufficient evidence to suggest that emotion 
regulation and behavioral impulsivity mediated the relationship between exposure to 
psychological aggression and maternal sensitivity. 
 Maternal exposure to psychological aggression was consistently associated with 
increased maternal hostility. Those mothers who were exposed to psychological aggression were 
more hostile during dyadic interactions with their children than those mothers who were not 
exposed to psychological aggression. Behavioral impulsivity and maternal emotion regulation 
was not found to mediate the relationship between maternal exposure to psychological 
aggression and maternal hostility. Finally, in optimal conditions on a computerized task (i.e., 
when confronted with happy faces when completing the EGNG paradigm) those mothers who 
were rated as more sensitive during dyadic interactions all responded within approximately the 
same amount of time to the stimuli. No relationship between maternal sensitivity and mean 
response time was found in the negatively valenced EGNG conditions.  
 The results of this study are consistent with empirical literature on the complex 
associations between maternal exposure to trauma, maternal regulatory capacities and parenting 
behaviors. This study adds to the current body of literature by investigating these complicated 
associations among a highly vulnerable sample of at-risk adolescent mothers and their children. 
A main strength of the study is the use of ecologically valid coded videos of parent-child 
interactions and the measurement of maternal emotion regulation through a computerized rather 
than self-report task. Future research should continue to explore the complex and 
multidetermined associations between exposure to early life trauma, maternal emotion regulation 
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